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Page 26 », line 7, for Belonites read Balatonites. 


73 B, LT 4 25, ac cé 66 es 

83 B, sé 19, & €6 si 4 

838, “ 20, “ A. Vancouverensis read Celtites Vancouverensis. 
36 », foot note, for 1876 read 1886 

26 a, line 22 from top, for Muckitat read Muckitai. 

32a, “ 9 from top, for north read mouth. 

35a, “ 10 from bottom, for 02° read 20°. 


Norsg.—The river referred to as the Weenisk on pages 22 and 30, following the 


spelling on the published maps, is called the Wainusk by the Indians, 
which means the Woodchuck or Ground-hog ( Arctomys empetra, L.) 


Page 21 3, line 11 from bottom, for northeast read northwest. 
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463, “ 6 from bottom, for and read of. 

615, “ 7 from bottom, for old read new. 

673, “ 9 from bottom, for new read old. 

70P, “ 1 from bottom, for 1872-73 read 1873-74. 
104P, “ 7 from top, for river read road. 
115pP, “ 6 from bottom, for 182 read 438. 
115 Pp, “ 8 from bottom, for 1879 reud 1873. 
133 p, “ 14 from bottom, for Tor read Fox. 
129 Pp, “ 10 from bottom, for McDonald read Anderson. 
137 P, “ 12 from top, for 70°-70° read 60°-70°. 
137 P, “ 22from top, for being read been. 
150 p, “ 24 from top, for broad synclinal read broad transverse sy nclinal. 
155 p, “ 19 from top, for west read east. 
155 p, “ 24 from top, for Indian read Wine. 
157 p, “ 2 from top, for Methiffs read Metkiff’s. ‘ 
157 p, ‘** 20 from bottom, omit Brook. 
157 p, “ 19 from bottom, for r read a. 


157 p, “ 14 from bottom, omit at Moorehead and Harrigan Cove Mine. 

157 p, “ 2 from bottom, omit fourth, 

160 p, “ 14 from top, for a little to the south of the first fork, read at the 
first fork. 


161 rp, “ 14 from top, for junction read Junction. 
7 8, in table, fur $5,017,225 value of coal read $4,017,225. 
8 8, note below table, for oil read silver, and add and oil from Ontario. 
23 3s, in table, for 6,478 tons ‘n 1884 read 306,478. 
29 8, last column of table, last three figures are mills. 
32 a, fifth line from bottom, for 1847 read 1835. 
41 s, sixth line, for orgings read forgings. 
57 8, for 1866 read 1886. 
65 s. fourth line below table, for and read plus that. 
65 s, in table C, instead of 38,600 tons in 1884 read 39,600. 
70 s, table K, for cwts. read lbs. 
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SUMMARY REPORT 


OF THE 


OPERATIONS OF THE GEOLOGICAL SURVEY. 


FOR THE YEAR 1886, 


The present Summary Report is a reprint, with some additions and 
alterations of Part III of the Report of the Department of the Inte- 
rior for 1886, in which the detailed reports and the maps now presented 
are referred to, together with others the publication of which it has 
been found desirable to defer, pending further study and surveys in the 
districts to which they relate. 

Especial thanks are due from the Survey to Mr. Joseph Wrigley, 
Chief Commissioner of the Hudson's Bay Company, for letters to the 
officers at the various posts visited by the parties working in the region 
north of Lake Superior and around Hudson’s Bay, and also to the 
officers themselves for their uniform kindness and valuable assistance 
in various Ways. 

On the 9th of February I left Ottawa for England, to superintend the 
unpacking and arrangement of the collections sent to illustrate the 
mineral, vegetable and animal resources of the Dominion, at the Colo- 
nial and Indian Exhibition. I arrived in London on the 22nd of 
February, and afew weeks later, was joined by my colleagues, Messrs. 
Macoun, Adams and Willimott. 

In reference to some of the practical results which may be expected, 
or have already arisen from the work of the Exhibition, the following 
facts may be mentioned : — 


Plumbago— Enquiries were constantly being made about this mineral 
by persons from various parts of the United Kingdom, as well as from 
the continent. They were referred to the various exhibitors, whose 
addresses were given them. | 
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Mica—A number of similar enquiries were made. 


Soapstone—Two or three gentlemen who are very anxious to find 
localities from which they can get continuous supplies of good soap- 
stone, were given samples from Canada, which gave such satisfaction 
that one gentleman ordered five tons to make further trials, and they 
have all promised to report on the qualities of the samples supplied 
them, and will state in what essential the stone is deficient. The 
precise article required by the trade will thus be uscertained, and a 
considerable business in this material will, in all probability, be 
developed. 


Asbestos.—There was a fine exhibit of this mineral; much attention 
was attracted by it, and many enquiries were made concerning it. 
Several asbestos properties were sold as a result of the information 
given. These various refractory minerals attracted especial attention- 


Chrome Iron Ore—Samples of several of the specimens exhibited 
were sent to large consumers for examination. It was found that some 
would sel] for about £4 stg. a ton in Glasgow, while others which were 
not sufficiently rich to pay for exportation might be made so by a 
process of careful selection, or by the ore improving in depth. Now 
that the Eastern Townships have greatly increased railroad facilities, 
and that it is ascertained that this mineral will bring remunerative 
prices, it will doubtless ere long be largely exported. 

The gold and silver ores of British Columbia, Ontario, Nova Scotia 
and Quebec also attracted much attention. As a result of the exhi- 
hition, several mines have been sold, and preparations are being made 
for working others. Reports from the Port Arthur district show that 
a direct impetus has been given to gold and silver mining in that 
district by the Exhibition. 

In this connection another very valuable result of the Exhibition is 
that some firms in England have made arrangements to purchase and 
concentrate the tailings of the principal Nova Scotia gold mines, 
shipping the concentrate to England for treatment. This kind of 
work has heretofore been carried on almost entirely in Germany. 

Iron Ores.—The Iron and Steel Institute made a careful examination 
of the various iron ores and coals of the colonies and India represented 
in the Exhibition and issued a report on their iron-making resources. 
Out of a total of 137 pages, no less than 69 were devoted to Canada, 
and much attention was in this way drawn to our iron ores, which 
were very highly spoken of. “It requires,” the report says, ‘no 
great degree of prophetic instinct to see that before long, Canada, 
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India, New South Wales, New Zealand, and Queensland are destined 
to become in a greater or less degree friendly rivals with us in 
competing for their own and neighboring markets.” After the 
reading of the report, the members of the Institute visited the Exhibi- 
tion and examined the ores and fuels. The ores from British Columbia, 
which are in proximity to coal, were the especial objects of enquiry, 
and it is stated that large works for the production of iron and steel 
will shortly be erected in that province. 

A mining engineer called and asked to see our samples of these 
ores, stating that he was about to leave for British Columbia to erect 
iron works, &c., to cost some three million dollars. 


Manganese.— Many enquiries were made about this mineral, and the 
addresses of the producers in Canada were given. 


Petroleum.—Experts who were found to be much prejudiced against 
Canadian oil say that the samples shown them were as good as could 
be desired and quite free from bad smell. The Exhibition will, no 
doubt, help to remove this prejudice. 


Ochres.— Samples were sent by roquest to_various large consumers 
who will examine them and report on the prices they would bring in 
the English market. 


Slate.—Rockland slate and slate manufactures were very highly 
commended, and said to compare very favorably with the best 
qualities of Welsh and Scotch slate. 


Rocks.—There were many enquiries about Canadian granites and 
marbles. The red granites and the grey Arnprior marbles were much 
admired; and it is expected that business will be done in New 
Brunswick granite. 


Agates, &c.—Enquiries have also been made by several firms who 
manufacture agate goods, respecting the agates from Nova Scotia and 
Lake Superior. The addresses of persons who could supply them 
were given. The Huronian red jasper conglomerate also attracted 
much attention and enquiry. 


Phosphate.—The attention directed to this mineral by the fine speci- 
mens exhibibited—the only ones in the exhibition—has given an 
impetus to this industry, and resulted in the sale of several properties. 


Reports, &c.—The special Descriptive Catalogue of the Economic 
Minerals of Canada, already referred to, was widely distributed at the 
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Exhibition. Detailed articles on the mineral wealth of the Dominion 
appeared in many of the principal papers and magazines. Lectures 
were given in the conference room on the natural resources of the 
Dominion, both mineral, vegetable and animal, while during the 
whole period of the Exhibition either Professor Macoun, Mr. Adama, 
Mr. Willimott or I was in attendance to answer the many enquiries 
which were daily being made respecting the climate, the geography, 
the geology and the natural productions of the country. 

My best thanks are due to my colleagues above named for their 
hearty and zealous co-operation and valuable assistance in the work 
above referred to, and in arranging the large quantity of material 
which had to be dealt with, in such a manner as to make a successful 
and attractive display of the varied resources of the Dominion. 

After the closo of the Exhibition, on the 10th of November—except 
a few specimens that had to be returned to their respective owners— 
the whole of the minerals and some of the natural history specimens 
were packed up to be made over to the authorities who represent the 
interests of the proposed Imperial and Colonial Institute. The 
valuable Collection of birds and other animals purchased, or supplied 
from the Museum collections were all carefully packed to be returned . 
to Ottawa, where they will be properly cared for, and be available for 
fature exhibitions. 

During my absence in England in connection with the Colonial and : 
Indian Exhibition from the 9th of February to the 22nd of December, 
Dr. G. M. Dawson has superintended the work of the survey as Acting 
Director, and his time was so fully occupied in attending to the ship- 
ment of the mineral exhibits, in work connected with the preparation 
of the special catalogue printed subsequently under my superin- 
.tendence in London, in editing the annual volume of Survey Reports, 
in completing and publishing his own report on a portion of the Rocky 
Mountains, in making preliminary arrangements connected with the 
collection and compilation of mineral and mining statistics, and in the 
general routine and office duties, that he found it impossible to under- 
take any work in the field. I wish here to record my high appre- 
ciation of the very able and efficient manner in which Dr. Dawson 
has performed all the work above referred to. 

Captain G. Geddes has during tho present year put the collection of 
insects purchased from him in 1885 into a complete state of arrange- 
ment. Special acknowledgment is due in this connection to Mr. 
James Fletcher for his services in checking and verifying the nomen- 
clature of the entire collection, an operation requiring much labor and 
time. An important addition has been made to the museum by the 
purchase of the ethnological collection of Mr. François Mercier, a 
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collection of representative character gathered by him. in the course 
of a number of years’ residence on the Yukon River. The Museum 
now contains a good typical collection of the arts and manufactures 
of the tribes of the west coast, from Vancouver Island to the Arctic 
Ocean. 

The title of the detailed report of the Survey was in the last issue 
changed from that of ‘‘ Report of Progress ” to “ Annual Report” and 
the present issue is the second volume of this new series. A certain 
number of copies of each report has been printed separately, and 
though involving more labor in regard to distribution, and some 
additional expense, the plan has already proved to have many advant- 
ages, particularly in enabling the public to obtain, at a nominal cost, 
the information respecting any particular district. 

The requirements of the Survey in respect to increased museum and 
office accommodation become each year more pressing, and the cramped 
condition and limited accommodation afforded by the building at 
present occupied is now such as in some instances to seriously 
embarrass the work in progress. It is respectfully submitted that an 
office of such capacity is required as would enable the apportioning of 
a separate room to each officer entrusted with the work in a particular 
district, while the museum building should have a character more 
proportionate to the value of the collections and more creditable to 
the Dominion. Several plans have been suggested by which the 
requisite additional accommodation could be secured at a comparatively 
small outlay, and I venture to hope that the matter will shortly 
receive the favorable consideration of the Government, more especially 
as the risk in the present building of the total destruction of the 
collections by fire is very great. 

It will be observed that during the past season the field work was in 
progress in eleven districts, and that in some of these, in addition to the 
work by the head of the party, independent work was simultaneously 
in progress by one or more assistanta 


British CoLuMBIA AND NoRTH West TERRITORY. 


In British Columbia the exploration of the most important area iD British 
the Cariboo gold-bearing district was continued by Mr, A. Bowman, umbis. 
the Government of British Columbia contributing as before towards 
the expense of this work, which involves the mapping of a vory rough 
district in addition to its geological exploration. It is anticipated that 
a map and report on this district will be ready for publication next 
spring. Mr. Bowman gives the following details respecting the work 
accomplished :— 
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‘In continuation of the work of 1885 in Cariboo district, I left 
Victoria 23rd June, accompanied by Mr. James McEvoy as geogra- 
phical assistant ; procured pack animals, supplies, and four additional 
men at the 150 Mile House, all in Cariboo district ; and on Saturday, 
the 3rd July, started into the field. 

“Our equipment this year was suited to exploration in the mountain- 
ous parts away from the waggon road and trails ordinarily travelled. 

‘ The field covered was, in general, the same as last year, viz.: the 
mining region embraced between latitude 52° 40° and 53° 40’ N. and 
longitude 121° to 122° W. but the work differed somewhat in character 
as well as in method of execution. Last year the roads and trails 
were measured ; à waggon was used as a base of supplies in connection 
with three or four pack animals, the centrally situated mountains 
were occupied as triangulation stations, and geological and mining 
features were subordinated to geography. This year I was also able 
to entrust most of the geographical work to Mr. McEvoy. Although 
our parties were equipped to move independently of each other, we 
generally worked together, or near each other, and my attention to 
the geographical work was only directed to its general progress and 
final completion in connection with my own investigations. From 
this must be excepted, however, those parts of the country visited 
exclusively by my party, and all the details of the geological work to 
be fitted into the map. 

‘ The Goose Creek Mountains and the Selkirk Range, where there 
are no trails, were traversed with shoulder packs, relying on the rifle, 
to a considerable extent, for supplies. A micrometer measurement 
of the great Quesnel Lake was carried out with the aid of a large 
Chinese boat and an Indian canoe. Bear and Swamp River Mountains 
and the Dragon Creek Mountains were ascended with a single pack 
horse, relying on the axe in lieu of-a trail for progress. 

“The geographical work was completed by occupying with the 
transit all the necossary outlying stations, and by measuring with the 
Steel tape two independent base lines approximately fifty miles apart, 
situated respectively on Snowshoe Plateau and at Quesnel Mouth, 
which will be used as the foundation of the whole of the work. 

“ In the geological work pursued by myself while thus completing 
the observations for our map, it was the distribution of the rocks and 
the mining features of the country that governed, not only my own 
movement, but the movements of both parties. A section was made 
from the limestone rocks of Beaver Lake through the gold bearing 
series to the northern Selkirk or Inner Cariboo watershed, between 
Mitchell’s Lake and Canoe River, near Albreda Lake. Subsequently 
the cherty rocks of Bear River, which occupy a prominent position in 
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Cariboo, were intersected at various points and in different directions. 
Quartz ledges adjacent to the rich placers heretofore mined were every- 
where noted, examined and sampled for assay. 

“ As results of the season’s work I may mention the discovery of 
abundant evidence of the continuousness, permanence and richness of 
tho quartz ledges of Cariboo, and of fossils in the gold bearing region, 
which determine the age and position of its rocks in the geological 
acale. | 

‘- The slates are of palæozoic age, and not improbably identical 
with those of Anderson River and Boston Bar on the lower Fraser, 
associated with the first gold mining in British Columbia, accordingly 
much older than the auriferous rocks in California, as determined. On 
the other hand I found near Quesnel Forks very good placer diggings, 
the gold of which is derived from rocks containing fossils of the 
‘Shasta Group ’ of the Cretaceous. 

“ The time occupied in field work was from June 23rd to November 
6th, four months and a half” Mr. Bowmans detailed report and maps 
are now being prepared for publication. 

In 1885 Mr. R. G. McConnell had been occupied in geologically north-west 
exploring the Rocky Mountains to the north of the line of the Try. 
Canadian Pacific Railway, and it became obvious as the result of this 
work and of that carried on by Dr. Dawson in other parts of the 
mountains, that a carefully examined section across the entire width 
of the range on some chosen line was necessary as a Clue to its intricate 
structure. Mr. McConnell, who was instructed to undertake this 
examination, reports as follows on it:— 

“The principal object of the season’s work was to obtain a more 
detailed section across the main Rocky Mountain range than the hasty 
exploratory work heretofore done has afforded; as it was considered 
that the knowledge thus obtained would greatly facilitate operations 
in more remote regions where the shortness and uncertain character 
of the season, combined with the difficulties in travelling? due to trails 
encumbered with wind-fall and crossed every few miles by swift moun- 
tain streams, which even near their sources are often well-nigh impas. 
sable, render the prosecution of geological work both tedious and 
expensive. The country in the vicinity of the Canadian Pacific rail- 
way was selected as the best adapted to the purpose in view, as, besides 
its greater accessibility, it adds the further advantage of being more 
accurately surveyed than any other part of the range. Work was com- 
menced on the 24th of May, at tho Gap of the Bow River, and during 
the course of the summer, all the subordinate ranges lying between 
that point and Golden City were ascended and examined; involving 
altogether climbing to the extent of over 200,000 feet. In October the 
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weather having become too severe for further work in the mountains, 
a short time was devoted to the examination of the Cretaceous rocks 
of the eastern foot-hills in the vicinity of the Bow River. In addition 
to the stratigraphical work accomplished, a number of sketches and 
cross bearings were taken from the summits of most of the mountains 
ascended, which will add considerably to our knowledge of the topo- 
graphy of the region, and a large suite of fossils was collected fram 
the various formations represented in the range. The results of the 
exploration have not been worked up yet, and cannot therefore be 
given in detail, but the following general statements may not be unin- 
teresting. 

“The Rocky Mountains are mainly composed of strata ranging in 
age from Lower Cambrian to Lower Carboniferous. Along the line 
examined, this series has a minimum thickness of 20,000 feet, and is 
apparently conformable throughout, although in other parts of the 
range, distinct unconformities have been detected by Dr. Dawson and 
by Dr. Hector. That deposition was not continuous throughout the 
entire period is shown by the fact that in the eastern part of the range, 
the Silurian is scarcely represented, although it becomes of consider- 
able importance on approaching the Columbia. East of the main 
divide, the Lower Carboniferous is overlain in places by beds of Lower 
Cretaceous age, and here again, although the two formations differ so 
widely in respect to age, one overlies the other without any percep- 
tible break, and the separation of one from the other is rendered more 
difficult by the fact that the upper beds of the Carboniferous are litho- 
logically almost precisely like those of the Cretaceous. Were it 
not for fossil evidence, one would naturally suppose that a single for- 
mation was being dealt with. This great series of conformable strata 
shows that prior to the last great upheaval which gave the range its 
present form, the region was subjected to little disturbance and no 
folding or crumpling of the rocks to any appreciable extent had 
occurred. This fact is also further evidenced by the prevalence of 
one dominant type of structure. From the axis of the range to the 
eastern edge, the beds nearly everywhere dip regularly and usually at 
high angles, in towards the centre. This uniformity in dip is produced 
by a series of great fractures, accompanied by displacements of many 
thousands of feet, which have had the effect of causing the same beds 
to be repeated at least seven times. These faults are of great length, 
and run in approximately parallel lines, and as soon as, or before, one 
dies out it is replaced by another, a few miles distant, which continues 
on in nearly the same direction. The range is bounded on the east by 
a dislocation of such magnitude that few occurrences of a similar 
charactor elsewhere can bear comparison with it; it has affected all 
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the formations between the Cambrian and the Middle Cretaceous. 
The Cambrian limestones have been thrust forward for miles along 
the line of this fault and now overlie in a nearly horizontal position. 
the black shales of the Cretaceous. West of the axis, only one fault 
has been clearly made out, but the beds have been so disturbed and 
altered by an intrusion of igneous rock near the line of section that the 
structure there becomes more difficult to unravel. All the evidence 
collected, however, goes to show that west of the axis overturned folds 
and not faults play the most important part. An interesting feature 
of this range, and one which places it in rather an anomalous position 
among mountain chains is the fact that along the watershed range, 
and for several miles on either side of it, the beds, although folded to 
some extent, are less disturbed than in any other part, and in no place 
examined has denudation yet uncovered a granitic axis.” * 

Mr. J. B. Tyrrell, assisted by Mr. D. B. Dowling, was occupied 
during the entire summer in completing the geological exploration 
and examinatlon of the country between the Bow and the North Sas- 
katchewan River, east of the 115th meridian. A report and map of 
this district will be prepared during the present winter. Mr. Tyrrell 
furnishes the following summary of the work accomplished :— 

“ Acompanied by Mr. D. B. Dowling, I left Ottawa on the 10th of 
May and proceeded at once to Calgary, where our horses had been left 
in the autumn of 1885. Having there obtained men and the necessary 
supplies, we started eastward to the Lord Lorne Crossing of the Red 
Deer River where our survey began. 

‘- Following the trail on which Lord Lorne had travelled out in the 
summer of 1881, we crossed Bull Pound and Berry creeks and traversing 
a stretch of flat ‘alkaline,’ country reached Sounding Creek. We there 
left the trail and followed the creek in its winding course for one 
hundred and twenty miles, till it reaches Sounding Lake, lying in the 
middle of the Neutral Hills. Leaving this Jake and crossing the hills 
in a westerly direction we reached Nose Creek, which we followed 
northward to its confluence with Battle River, a little above the crossing 
of the Fort Pitt and Sounding Lake trail. The next few weeks were 
apent in examining the valleys through which streams run into Battle 
River from the north, working from east to west in order to be able 
to reach Edmonton about the middle of July. 

‘ During the time we were able to define with a fair degree of ac- 
curacy the northern extension of the low anticlinals, which had already 
been noted by Mr. McConnel, in the region to the south, as bringing 








*For further information respecting the very interesting observations on the geological structure 
as well as concerning the mining development in the district above briefly referred to, Mr. 
McConnell’s detailed report and section part D. of this volume, can now be consulted.—A.R.C.S. 
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the sandstones and clays of the Belly River series to the surface from 
under the shales of the Pierre group. 

“ At Edmonton a boat was secured and in it I made a traverse of 
the North Saskatchewan as far east as Fort Pitt, while Mr. Dowling 
went round by the north trail with the horses and waggons, at the 
same time making an odometer survey of the Jine of travel and of as 
much of the surrounding country as the time at his disposal would 
permit. Turning west from Fort Pitt we followed in succession the 
Vermilion River, and other streams flowing north into the Saskat- 
chewan, till we again reached Edmonton, thus completing our pre- 
liminary examination of the district lying south of the North Saskat- 
chewan and between the fourth principal meridian and the Edmonton- 
Calgary trail. 

“Our attention was then turned to the country lying to the west 
of this trail. We proceeded overland to Rocky Mountain House where 
we constructed a boat, and sending the teams back as they had come, 
I descended the river to Edmonton, making a geological examination 
of its banks, and a track-survey of those parts which had not yet been 
surveyed. Afterwards we went south-west to Pigeon Lake, made an 
examination of Battle Lake and the upper portion of Battle River ; 
thence west to Gull and Black Lakes, the Blind Man, Medicine and 
Wolf rivers, returning to Calgary the eighteenth of November, when 
our horses were sent out to be herded and our outfit left in store for 
the winter. 

‘During the course of the season, special attention was paid to the 
occurrence of the different coal seams throughout the district, they 
having been found to underlie a very much larger extent of country 
than could have been thought at all probable. 

“The ‘ Big Coal Seam ’ on the North Saskatchewan, for instance, was 
found to be on the continuation of a coal horizon stretching north 
westward from Knee Hills Creek and the Red Deer River, underlying 
country which is at present completely grass-covered, and shows no- 
external evidence of coal anywhere in the vicinity. Along the Red 
Deer River, this seam has been burnt in a number of places, and the 
ashes which were collected at the foot of the bank have been assayed 
by Prof. Chapman, of Toronto, who finds that they contain small quan- 
tities of both gold and silver.* 

‘‘ Besides matters of strictly geological interest, the character of the 
different soils has been noted, as well as the character of the grass or 
the timber growing thereon, so that it will now be possible to bring 
out a map showing the limits of the prairie and of the wooded districts, 
with notes on the nature of the underlying soils. Careful barometric 





* Subsequent assays made in the laboratory of the Survey gave in some cases a trace of gold, 
but no silver. See page 33 Part T. this volume. 
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readings have also been taken at numerous points throughout the area 
examined, in order to lay down on the map contour lines, sufficiently 
close to show at least the general slopes of the country. 

“ A number of fossil remains, of plants and animals, was collected 
during the season, while Mr. Dowling devoted time to the collection 
and preservation of objects of natural history, of which mention is 
made on a succeeding page.” 

Daring the season, forty-three photographs were taken, illustrating 
the character of the country. Field work ended on the 18th of No- 
vember, when the party reached Calgary. 


ONTARIO AND Hupson’s Bay. 


6 

Mr. A. C. Lawson, assisted by Mr. W. H. Smith, was engaged in the peta DE 
geological survey of the country to the east of the Lake of the Woods, 
the work being devoted principally to the mapping of the sheet which 
includes Rainy Lake and its vicinity, but covering also portions of 
adjacent territory, and in the measurement of certain connecting lines 
which were found necessary in order to complete the geological and 
topographical information. 

Mr. Lawson left Ottawa for field work on the 15th of June and 
returned from the field on the 12th of October. As the work of another 
season will be required to complete the information forthe Rainy 
Lake sheet, Mr. Lawson has prepared a synopsis of the geological 
results so far arrived at, in some detail, as follows :— 

‘The season’s operations:were begun at Wabigoon, where Mr. Smith 
was intructed to carry a micrometer and compass survey from a fixed 
point on the Canadian Pacific railway through to Rainy Lake by way 
of the Manitou canoe route to connect with the system of township 
surveys on the Rainy River. The west side of the lake on this route 
was mapped in detail as far as the middle of Manitou Lake, from 
which point onwards both sides were embraced in the survey, being 
within the limits of the Rainy Lake sheet. Several weeks were next 
occupied by Mr. Smith in completing the survey of the north-western 
expanse of Rainy Lake from Coutchiching northward to the Devil's 
Falls. In addition to the usual micrometer and compass survey, a 
transit line was run between the two latter points, a basis upon which 
to check the variation of the compass, which does not appear to be 
uniform throughout the district. This done, Mr. Smith next made a 
survey of an important chain of lakes extending from the bottom of 
Redgut Bay, Rainy Lake, to Lake Manitou, which it is believed has 
never hitherto been explored. During the last few weeks of the season, 
Mr. Smith was engaged in completing certain detached surveys near 
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the mouth of Rainy River and in the south part of the Lake of the 
‘Woods, which stress of weather or other adverse circumstances had 
interfered with the previous season; so that nearly all the topogra- 
phical material requisite for the mapping of the Rainy River sheet is 
now on hand. 

“After having at the boginning of the season provided Mr. Smith 
with men and equipment requisite for his survey of the Manitou route, 
I left him at Wabigoon and proceeded to Rat Portage. Here two or 
three days were spent in the usual preliminary arrangements, and iv 
inquiring into the state of the mining industry of the district, after 
which I proceeded to make a topographical and geological survey-of 
the canoo route which extends from Lake of the Woods to Rainy Lake 
viä Crow Lake and Pipestone Lake. The route consists of a chain of 
large lakes which have never heretofore been mapped. The west side 
of Crow Lake had previously been traversed by the survey, so that 
work was begun in the neighborhood of Turtle Portage, and carried 
along the south side of Crow Lake, thence through Boulders, Sand-hill 
and Schist Lakes into Pipestone Lake, and then through Stonedam, 
Loon, Jack-fish and Foot-print lakes to the north-west bay of Rainy 
Lake. The survey was made by means of a Massey's patent log, the 
portages being chained, and was checked at various points on previous 
surveys. The Huronian (Keewatin) series of the Lake of the Woods 
was traced eastward and southward of Crow Lake, and was found 
to have an extensive development in those directions to a point mid- 
way between that lake and Rainy Lake; and as similar rocks are 
found along the Manitou route, it would appear probable that they 
also occupy the intermediate country between the two routes, although 
that is a point which has yet to be investigated. On Stone-dam Lake 
the Keewatin rocks give way to granitoid gneisses. The gneisses 
continue through to Rainy Lake, and it was here observed that they 
exhibited a more decided tendency towards a differentiation than has 
hitherto been noticed throughout the region. The two types into 
which the gneiss here resolves itself aro a rathor massive syenite 
gneiss and a more distinctly laminated biotite gneiss. An attempt 
was made to trace out this differentiation, not only on the Pipestone 
route, but also on the western shores of Rainy Lake, by subjecting 
them to a more critical cxamination than had been given them at the 
time of their topographical survey during the previous season. This 
attempt met with some measure of success, and it was found that 
throughout the field there can be distinguished as regards mineralo- 
gical composition :— 

‘1. (a) Hornblende syenite gneiss. 
(6) Mica syenito gneiss. 
2. Quartzose biotite gneiss. 


' With little or no quartz. 
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“Both these vary much in their texture, from coarse grained 
granitoid to regularly foliated gneisses. Often they are marked off 
from each other very distinctly, and when this is the case, the syenitic 
gneiss appears to occur between the quartzose biotite gneiss and the: 
lowest member of the green schists of the Huronian (Keewatin 
series). At other times the quartzose biotite gneiss and the syenite 
gneiss are so confusedly intermixed that it is a hopeless task to. 
attempt to separate them. Whether these two types of gneiss can 
be sufficiently separated to permit of a geological generalization, 
which would be of service in the elucidation of this great fundamental. 
series of rocks, can only be ascertained after the field notes have been 
carefully plotted. The belt of Keewatin rocks which crosses the 
Kishcotena route between Lake Kishcotena and Lake Despair was 
studied in detail and traced in continuous connection with the 
area of the same rocks examined earlier in the summer on Crow Lake, 
and Pipestone Lake. Some three or four lakes, of which Kaktimia- 
gamak Lake is the most important, were surveyed and added to the 
topography of this route. The geological features of the northern part 
of the Manitou route were mapped out by the aid of the topographical 
sheets supplied by Mr. Smith’s survey. The section proved an 
extremely interesting one, revealing, 4mong other things, an extensive: 
fault, with which is probably associated the origin of the long, narrow, 
deep body of water known as Lake Manitou. 

I returned to Rainy Lake by the Little Canoe route, making a 
log survey of the several lakes which form it, and mapping the- 
geological features exposed on their shores. These four approximately 
parallel routes, the Kishcotena, the Pipestone, the Manitou and the 
Little Canoe, together with two others, the Little Gull Lake route and 
the Big Canoe River, which have yet to be surveyed and examined, 
afford as many parallel sections across the country by the aid of 
which, since they are always interlacing, it is hoped that the distribu- ° 
tion of the different formations in this part of the field will be 
satisfactorily mapped. 

“In the southern part of Rainy Lake some time was spent in working 
out the geological features of the islands and part of the south 
shore, as well as that portion of the north shore which required special 
investigation in the light of the previous season’s work; and con- 
siderable additions were made to tho topography. The most interest- 
ing fact brought to light is, that, whereas on the Lake of the Woods 
and in the northern part of the Rainy Lake district the hornblende- 
schists and the altered traps which constitute the base of the volcanic 
division of the Keewatin series are generally (though not always) 
in immediate contact with the granitoid gneisses, here there occurs. 
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between the green schists and altered traps, and the fundamental 
gneiss, an immense development of mica-schists with some fine-grained, 
evenly laminated, micaceous gneiss. The underlying granitoid gneiss 
bears the same intrusive relation to these mica-schists as it does to the 
basal hornblende-schists of the Lake of the Woods. The mica-schists 
appear to thin out towards the north and to expand in volume to the 
south into Minnesota. They constitute the floor upon which the green 
schists and altered traps have been deposited, and their intervention 
between the latter and the granitoid gneiss, to a thickness of between 
two and three miles or even more, is a striking and conclusive argu- 
ment, so far as regards this region at least, against the theory which 
would make lithological character a function of age, and therefore an 
indication of the age of non-fossiliferous rocks. 

“For the purpose of acquiring a knowledge of the geological 
features of the south-eastward continuation of the Rainy Lake forma- 
tion, and at the same time of becoming familiar in a general way with 
the features of the country between Rainy Lake and Thunder Bay, the 
last few weeks of the season were devoted to an examination of the 
canoe route along the Canadian side of the Minnesota boundary, and 
the field work was brougbt to a close at Port Arthur.” 

Mr. E. D. Ingall left Ottawa for his field of work in the Thunder 
Bay district on the 9th of June, returning to Ottawa on the 13th of 
November. He was assisted by Messrs. H. P. Brummel and J. H. 
Moore, and was engaged principally in continuing and completing his 
work previously carried out in connection with the Silver Mountain 
and Rabbit Mountain mining regions and adjacent territory. This 
work will be made the subject of a detailed report, accompanied by a 
map, 88 soon as the result can be elaborated. Mr. Ingall has prepared 
the following sketch of the mining developments of the district, which 
embodies the main results arrived’ at, in advance of the detailed 
report :— 

“The new mining region to which attention is now especially 
directed lies west-south-west from the town of Port Arthur on Thunder 
Bay, Lake Superior, which place is the headquarters of the mining 
men and the explorers. 

“The discoveries are situated along the northern fringe of a range 
of hills forming the southern boundary of the valleys of the Kaminis- 
tiquia and Whitefieh Rivers as far as the source of the latter, a distance 
of some 60 miles from Port Arthur. 

“There are two chief centres of activity in this belt of country 
which is from four to six miles wide, namely, Rabbit Mountain and 
Silver Mountain. At these places numerous mining locations have 
been taken up. On some of the most promising a good deal of work 
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has been done toward testing, whilst on the rest, little or no develop- 
ments have been made. In some cases it seems doubtful whether the 
purchasers were ever in the country, for many of the locations are 
situated in valleys where the rock must lie under a very considerable 
thickness of clay cr even of swamp soil. 

“Besides the veins that have been discovered and taken up around 
these two places, exploration and acquirement of locations has also 
gone on to a considerable extent around Whitefish Lake in the same 
series. of rocks, and a few locations have been taken up on the 
supposed southern extension of the veins towards the international 
boundary at Pigeon River. 

“The surface of the region presents a number of flat-topped hills, 
frequently roughly circular, separated by valleys about 200 to 300 
feet deep. From the tops of the”hills down, the rock is shown 
in cliffs varying in height from 30 to 150 feet, below which the debris 
fallen from above, slopes off at an angle of 45° for probably another 50 
feet when it merges into the gentler slope of the clay and soil 
filling the valley. 

“ Geologically the rocks in which the veins occur belong to the 
Animikie Series which is presumed to be Lower Cambrian. The strip 
of country containing the discoveries is from two to four miles away 
from, and runs roughly parallel to the junction of these Animikie 
rocks with the granitic and other rocks to the north referred either 
to the Huronian, or to the Laurentian. 

“The Animikie rocks of the Silver Mountain district are nearly 
horizontal and consist of diabase trap, black argillites and some fer- 
ruginous dolomites, chert and jasper. The diabase caps the tops of the 
hills and has a thickness of from 150 to 200 feet, but the hils being 
bevelled off all round the thickness of the rocks shown in the cliffs is 
only from 50 to 100 feet. Below the trap there are about 200 feët of 
argillites, whilst at Silver Mountain below this again are to be seen 
about 100 feet of the chert and jaspery beds. The depth to which 
these latter extend cannot be ascertained as the soil of the valleys 
covers up everything below this. 

‘ The trap occurs also as intrusive sheets, and although it is most 
probable that dykes of this rock occur I bave not as yet been able to 
identify any. If they exist in the Silver Mountain area they must 
have weathered away more easily than the other rocks and for this 
reason are always covered up. The reverse of this is found to be the 
case in the sections of these rocks shown along the coast of Lake 
Superior between Port Arthur and Pigeon River, where the dykes 
form points and even protrude as distinct walls on passing inland from 
the shore. 
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“The argillites are in places soft and black, whilst at others they 
are harder and sjliceous, and again at others contain a small proportion 
of magnetite and small ¢rystals of chiastolite. 

“The lower silicious beds consist of a variety of rocks, black, white 
and green cherts and jaspers, the latter are found plentifully sprinkled 
with vermilion spots. Inter-stratified with these are irregular beds of 
dolomite, generally rusty colored from the presence of iron. These 
siliceous rocks all contain iron in varying amounts—sometimes as 
ferric oxide, sometimes as magnetic oxide; the latter occasionally 
forming such a large proportion of the rock as to constitute an iron 
ore. An analysis of such ore gave Mr. Hoffmann 53 per cent. of 
metallic iron and no titanic acid. 

The principal veins of the Rabbit Mountain district are seen to cut 
through similar hills of black argillites, capped by the same kind of 
trap, but as I have only begun a detailed examination of this latter 
district I cannot yet say whether the section downward is the same in 
detail as at Silver Mountain. | 

“To the north of Whitefish Lake and west of Silver Mountain is an 
area consisting chiefly of the siliceous group in which several veins 
have been discovered, whilst a few which have been located on the 
south side of the lake cut the argillite group. 

“These lodes are true fissures, as evidenced by the way they have 
faulted the ‘country’ rock, the vertical displacement varying in 
different cases from a few feet up to 70 or 80 feet in one case. The 
lodes vary in their size and definiteness in the different beds. In the 
trap they are generally wide and filled with a solid mass of gangue 
minerals, often having in the centre large cavities or ‘vugs,’ lined 
with coarsely crystallized calcite, whilst in the argillites they are 
composite, breaking up into a number of branches and stringers dis- 
tributed through the ‘country rock,’ or else they form a regular brec- 
ciated vein with the gangue minerals crystalized around the enclosed 
portions of the argillites. The veins which have been discovered in the 
lower cherty beds are generally more solid and with more definite 
walls than those in the argillites, and contain less silver. 

‘At times great difficulty is experienced in following these veins 
in the argillites owing to the fact that in drifting or sinking they pass 
from a good solid vein to potions where the ground is all split up by 
numerous small stringers, distributed through a large thickness of 
‘country’ rock, so that only one or two of them can be followed. This 
has sometimes led to the belief that the vein had ‘pinched out,’ and 
that the veins do not continue downward. This is, however, an 
erroneous belief, for such very shallow fissures would hardly have pro- 
duced the amount of displacement of the rocks so frequently found, 
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and further, one would naturally expect much local splitting up and 
indefiniteness of the veins in such laminated rocks as these argillites. 
This idea is borne out by the appearance of the veins where they cut 
the upper trap. This being compact, they are there large and solid. 
I feel sure that where there is a vein showing evidence at other points 
of being a ‘strong’ one, if followed carefully through the distributed 
part, it will again come together and become solid, and this has been 
the case in more than one instance in the region. 

“The gangue or veinstone in these lodes consists mostly of barite, 
calcite and fluorite (green and purple) with white and ameythistine 
quartz. The relative proportion of these minerals varies considerably 
in different parts of the vein. The silver occurs in the form of 
argentite and native. The former is the raost common, the latter, 80 
far, seeming to be confined to the surface, or to some slight depth 
below it. The other metallic minerals are pyrite, blende and galena. 
The two latter vary in the amount of silver they carry, sometimes 
assaying none, sometimes yielding a considerable percentage. 

“ It seems to be the rule, so far, that where the vein is charged with 
silver, the blende and galena also carry it, although it is not visible in 
them, whilst, away from these places, they are as a rule either poor in 
silver or wholly free from it. 

“ The silver is usually concentrated in spots in the veins, these ore 
bodies being of greater or less extent and varying much in their 
richness, sometimes assaying even into the thousands of dollars per ton, 
and sometimes yielding $100 down to $10 or less per ton. Between 
the ore bodies there are barren stretches of greater or less extent 
where the vein carries either a small proportion of blende, pyrite and 
galena or often no metallic mineral at all. At those places where they 
cat the upper trap bed, the veins carry either no silver or very little. 

“ Although much exaggerated talk has been indulged in the locality 
to which one cannot subscribe, the occurrence of rich silver ores in the 
Veins is a fact. 

“ T have personally visited some eight different properties where I 
have seen excellent ore in the veins in bodies of greater or less extent. 
In some cases, the quantity has been small but encouraging as an 
earnest of more extensive bodies yet to be discovered by underground 
development, whilst in others the extent of the ore has been such as to 
yield from $5,000 to $30,000 or perhaps more. 

“The precious metal is fairly distributed in the veins. In one 
instance recently, I was present when some very rich ore was taken 
out which was full of argentite in the form of nuggets and sheet leaf, 
and 600 feet from this spot silver has since been found in another open- 
ing on the sar vein. 
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‘ At another place, equally rich ore was discovered at a depth of 
160 feet, a body of rich ore having been -previously taken from the 
outcrop of the vein, and mill rock is now being taken out at a depth 
of 40 feet. 

“In yet another instance very rich ore was taken out of the vein at 
one place and, although this did not prove extensive, further develop- 
ment disclosed some good ore near the first body, though sufficient 
work has not yet been done to judge of ita extent. On the same vein, 
ore running about $200 to the ton has been found a mile from the 
first discovery. 

“ The chief development work in the region has been made at the 
following points in the Silver Mountain district :—Silver Mountain 
east end, Silver Mountain west end, and Crown Point, whilst in the 
Rabbit Mountain district the chief work has been done on the Rabbit 
Mountain, the Beaver and the Porcupine veins. At all of these points 
ore of greater or less richness and extent has been obtained. At Rabbit 
Mountain a mill with a daily capacity of 15 tons, is now erected to treat 
the ore, and has been running since first August last, whilst at 
the Beaver mine a similar mill, but of larger capacity, is being built. 
None of the mines have as yet attained a depth of more than 200 feet 
below the overlying trap, and they are therefore all in the argillite. 
The reason of this is that nearly all the veins intersect hills or ridges 
some 200 feet high, and it has therefore been most natural to commence 
by driving tunnels into the sides of these hills. 

‘ The opening up of the region has not been nearly so rapid as it 
ought to have been, owing to the many disadvantages under which it 
has labored, of which I propose to speak at length in my detailed 
report. 

“ For these reasons the district is not yet out of its trial stage, nor 
will be, until there are a few mines opened up to a much greater 
extent than those at present existent, and we must anxiously await 
the confirming results of developments in depth. The question must 
be solved in several cases ag to whether these ore bodies occur at 
sufficiently frequent intervals in the veins to pay for going through - 
the intermediate stretches of pour ground, but I see no reason at 
present for supposing they do not. 

‘ The region will of course have its failures as all mining districts 
have, and many of the veins found will never develop into rich mines; 
but this does not prevent it from becoming an active mining region 
with many successful enterprises. 

“ Considering the difficulties under which prospectors labor and the 
comparatively small amount of prospecting and development yet 
accomplished, I think the results are very encouraging, and were the 
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locality under more favorable conditions there would be ten times the 
amount of activity now observable. The development of the district 
requires not only energy, but that this energy should be rightly 
directed, and that a liberal policy should be pursued by the owners 
of mines and by the Government controlling the land; the former 
when without the requisite means to develop the mines, should not 
drive away the capitalist by counting on large sums for the mere 
right to work. 

“ Besides the possibilities of this section in the direction of silver 
mining there is a chance of its coming to the front as an iron producer, 
for the prevalence of magnetite and other forms of iron pre in the lower 
siliceous beds of the series raises the expectation that exploration may 
lead to the discovery of points where this ore occurs in sufficiently 
large and pure beds to be profitably worked. 

“The attention of explorers has just now been turned to the 
question by the successful working of the iron ores lately discovered 
at Vermilion Lake, in the United States. These mines are situated 
in Minnesota and are about 120 miles west-south-west from Silver 
Mountain. Such has been the success attendant upon their opening 
that within the last two years the little town of Tower, with 2,000 
inhabitants, has sprung up in the middle ofthe wilderness, and some 
60 miles of first class railroad, now operating, connects it with the 
nearest shipping point on Lake Superior, and in about two months 
this railroad will be completed through to Duluth. At the present 
lake terminus of Two Harbours a little village has sprung up and 
there are complete docks for shipping the ore. 

“ The company working the mines has 1,150 men on its pay-roll 
at present, and is shipping 1,100 tons of ore per day, worth about 
$5,700, or at the rate of about $1,700,000 per annum. 

“It har been pointed out to explorers and to mining men, in the 
Port Arthur district, that the geological features there lead to the con- 
clusion that the iron ore deposits of Tower will be found to continue 
to the North-east into Canadian territbry, where similar green 
Huronian slates occur, in contuct with the Animikie argillites. 

“Somewhat similar iron ore in the Huronian green schists has been 
described* near the Kaministiquia station, and thence eastward 
through the township of Oliver the indications of the occurrence of 
deposits of iron ore are very marked. Mr, Peter McKellar reports 
the discovery of a very large iron ore depdsit near the Huronian Gold 
Mine, but this I have been unable to visit.” 

Mr. E. Coste was engaged during the season of 1884 and the greater 
part of that of 1885, in the geological survey of sheet No 113, 
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* Geol. Survey Report for 1869, pp. 330. | 
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Ontario, this sheet having been selected as that covering certain im. 
portant mining districts. It includes parts of Hastings, Northumber- 
land, Durham, Peterborough and Victoria counties. 

The extremely untrustworthy character of much of the geographical 
and topographical information available for the part of the province 
in question, and the necessity of measuring and resurveying many 
lines in order to produce a map of sufficient accuracy for the proper 
delineation of the geological features, together with the geological 
complications which were discovered, continued to render the progress 
of this work much more tedious than had been anticipated. In view 
of these circumstances and the fact, which became evident in the | 
course of the work, that the region immediately surrounding Madoc 
and Marmora required minute investigation and a very detailed survey, 
in order properly to establish and explain the nature and relations of 
the deposits of iron ore and of the auriferous mispickel and quartz 
veins, with the granitic and dioritig igneous masses—a relation noticed 
by Mr. Coste in 1884—it was considered advisable to give this parti- 
cular investigation the first place in the work of the present year. 
Mr. Coste reports that with the assistance of Mr. J. White as topo- 
grapher, a map of the Madoc and Marmora region, including an area 
of about 700 square miles, has now been completed on a large scale. 
In addition to this work, about seven weeks were spent on portions of 
the northern part of sheet 113 outside this particular area. The com- 
plicated outline of the edge of the Cambro-Silurian limestones on the 
Archean rocks had previously been mapped across the sheet by Mr. 
Coste, but with the purpose of endeavoring to separate the Trenton 
and Black River groups of the Cambro-Silurian, Mr. H. M. Ami was 
requested to make a paleontological examination of these rocks, which 
he successfully accomplished and at the same time obtained a number 
of interesting sections illustrating their character. Between six and 
seven hundred specimens of fossils were collected in this district by 
Mr. Ami. Mr. Coste states that the north-east part of sheet 113 has 
proved to be “of extreme geological complication. Fifteen large 
igneous masses and numerous smaller ones are to be found there in an 
area of ubout 500 square miles. They have cut the Archean or pri- 
mitive rocks to pieces and have completely metamorphosed large areas 
of the rocks of that system, so much so, that I estimate these meta- 
morphosed rocks (principally metamorphosed by injection) and the 
igneous masses, to occupy about half the area of the Archean of that 
part of the country. This great complication has made numerous 
traverses absolutely necessary in the parts examined, and though I 
have reason to think that these eruptions are less numerous to the 
west in the other parts of the map occupied by the Archean rocks, it 
is nevertheless certain that there also many traverses will be required.” 





sers.) SUMMARY REPORT. 21 À 


In consequence of these facts and the uncleared and sparsely settled 
character of the north-western part of sheet 113, it may perhaps be 
found advantageous to prepare this sheet with an accompanying 
report, for immediate publication, leaving the details of the intrusions 
probably yet to be discovered for future elaboration. Respecting the 
detailed map above referred to Mr. Coste writes as follows :— 


‘ Apart from the seven weeks already stated to have been spent by 
me this summer in the working out of sheet No. 113, the rest of my 
time, from the beginning of June until the middle of October was 
devoted to the detailed map of the Madoc and Marmora mining dis- 
trict, as well as the whole time, during that period, of my assistant, 
Mr. White, who was engaged in the topographical work. I am pleased 
to report that we have been able to complete the work, and that we 
have now a map of 40 by 40 inches on the scale of 20 chains to an 
inch, showing with a great many details the geographical, topographical 
and geological features, A complete transit and chain re-survey of 
the whole area under examination had to be undertaken, and was well 
and diligently performed by Mr. White, assisted by two men. As the 
work proceeded Mr. White, had to plot it in the field, 1o allow the 
geological lines to be accurately laid down, the old township maps avail- 
able being of no service. Mr. White is now engaged in replotting and 
reducing the whole sammer’s work and the map to ascale of 40 chains 
tothe inch. When geologically colored, this map will clearly prove 
the close proximity referred to of the iron ores apd auriferous 
quartz veins to the igneous masses and dykes cutting the Archean, 
thus giving the key for further discoveries of economic importance in 
the Archæan rocks which cover so large an extent of country in 
Canada; besides being a guide for the district itself not only to what 
has been done towards the development of these mineral resources, but — 
also to what may be expected and to where new work and researches 
should be directed. It will farther show at a glance the very uneven 
and undulating surface of the Archean rocks at the time the Cambro- 
Silurian sea invaded the country, and the great amount of valley 
erosion effected since the time the sea receded.”’ 

In December Mr, Coste spent about ten days in visiting some points 
in the province of Quebec from which additional particulars were 
required for the purpose of completing information in regard to mi- 
neral statistics, and as the compilation and preparation for publication 
of these statistics for the current year will now be a first charge on 
his time, the detailed report on the Madoc and Marmora region may 
not be ready for publication for some months, though it is anticipated 
that it will form a portion of the next annual volume. 
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Mr. Coste’s field work was begun the 21st May, and concluded on 
the 16th of October. | 

Dr. Bell was requested as early as possible in the season to visit the 
Great Manitoulin Island with a view to examine and, if found necessary, 
correct the topographical and geological lines that had been laid down 
to be engraved for publication on the sheet map No. 126, on a scale of 
a quarter of an inch to a mile, and which had been propared from the 
surveys made some years previously and would therefore, it was 
considered, probably require corrections and additions before being 
republished. Later in the season, Dr. Bell was to explore a portion of 
the region lyiug to the south of Hudson’s Bay and west of the District 
of Keewatin. 

On this work Dr Bell reports as follows :— 

“In pursuance of these instructions I left Ottawa on the 15th of 
June and spent a short time on Manitoulin Island, where, being favored 
by fine weather, I got over a good deal of ground, but it was not found 
necessary to make any material change in the geological lines as they 
had been laid down. Two days were spent at Sault Ste. Marie where I 
hired six voyageurs for my northern exploration. On arriving a day 
later at Port Arthur, these men were sent immediately with Mr. John 
McMillan and Mr. Alfred P. Murray, who were to act as my 
assistants, to Wabigoon tank, on the Canadian Pacific Railway, which 
was selected as our starting point. Provisions and other supplies 
were purchased at Port Arthur the same day and forwarded to 
Wabigoon tank. I-had ascertained by correspondence that it would 
be difficult to obtain bark canoes, which are almost essential for the 
kind of work which lay before us. In the course of a few days, how- 
ever, I succeeded in obtaining four canoes large enongh for carrying 

my party and all the supplies we required for the whole season. 
” Smaller canoes were afterwards obtained from time to time as required. 

“ Before we could start on our canoe voyage, everything had to 
be transported over a ‘tote road’ from Wabigoon tank, a distance of 
eight miles, to Sandy Lake. Leaving this long portage on the 6th of 
July the general course of our route was north-eastward, or towards 
Cape Henrietta-Maria on Hudson's Bay. 

“ From Sandy Lake I proceeded to Lonely Lake by way of Minnie- 
takie Lake and its outlet. My route then lay through Osnaburg Lake 
(or Lake St. Joseph) and the upper part of the Albany River, from 
which I crossed the country northward to the Attawapishkat River 
and descended this stream to the sea. Coasting southward on the west 
side of James Bay, the Albany River was reached and ascended to The 
Forks, or junction of the Kenogamin River. Following the stream to 
its source we passed through Long Lake and descended the Black River 
1o its intersection with the Canadian Pacific Railway. 
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“ Exploratory or track surveys were made of the route followed 
from the time we entered Long Lake till we reached The Forks of the 
Albany River, with the exception of the coast of James’ Bay between 
the mouths of the Attawapishkat and Albany rivers. In making 
these approximate surveys, the distances were ascertained by a boat’s 
log or by the time occupied in traversing them at a known speed, 
while the bearings were taken by compass. Observations for latitude 
were made almost every day, and the variation of the compass was 
also frequently ascertained, so that I have the means of checking my 
positions as given by the above method. Careful sketches were always 
made of the shores of lakes aud rivers, the positions of islands, points, 
&c., being checked by frequent bearings. The total length of the 
exploratory surveys made during the season by myself and assistants 
cannot be stated until the work shall have been plotted. In the course 
of the journey, upwards of forty photographs were taken, which show 
the character of the natives, the scenery and the surface geology of the 
country traversed. 

‘“ From the above general sketch of the route followed and of the 
methods employed, the following brief account of the work done will be 
the better understood. In passing through the eastern part of Lonely 
Lake, a track survey was made of our route as an addition to the 
approximate survey of this part of the lake made by myself in 1883 ; 
and from the head of Lonely Lake (simultaneously with the geological 
examination of the country) surveys of the same kind were continued 
as above stated. Leaving the eastern extremity of Lonely Lake, we 
ascended the small river which flows into it, and turning up one of its 
eastern branches, we reached the height of landnear Osnaburgh Lake. 

‘In passing through Osnaburgh Lake, we explored its principal bays 
and then descended the Albany to the outlet of Eabamet (or Labamet) 
Lake, on the north side. It was here that we turned northward and 
followed up a chain of lakes, discharging by small rapid streams from 
one into another until we gained the height of land separating these 
waters from those of the Attawapishkat River. From the head of this 
chain of lakes it had been our intention to follow a small river, which 
was reported to flow northward into a lake on the Attawapishkat 
River, but not succeeding in finding it, we descended a rapid stream 
with many portages, which followed a north-easterly course to its 
janction with this river. Two days before 1 reached the Attawapish- 
kat, Messrs. McMillan and Murray with two men were sent back to 
do other work which will be referred to further on. 

‘* On arriving at the Attawapishkat, I left my stores and large canoe 
in charge of one man on an island (which I called Nolin’s Island) 
at the junction of the rivers, and proceeded with the other men to 
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examine the upward course of the larger stream for some distance, pre- 
vious to descending it to the sea. At about eleven miles above Nolin’s 
Island we reached the lowermost lake of the Attawapishkat, which 
the Indians informed me bears the same name as the river. It lies 
diagonally across the course of the river, and has a length of about 
nine miles from south-west to north-east by four miles from south-east 
to north-west. Two miles above Attawapishkat Lake we entered a 
beautiful lake of much larger size, which having as yet no distinctive 
name I propose to call Lake Lansdowne, in honor of the Governor 
General of the Dominion. This lake proved to measure about thirteen 
miles from south-east to north-west by about ten miles from south-west 
to north-east, and it is the largest sheet of water connected with the 
river. It contains many large islands and is much indented with bays. 
The surrounding country is more or less undulating and hilly, and 
thus affords a pleasing contrast to the level, and monotonous character 
of nearly all the rest of the region explored during the season. The 
commencement of the upward continuation of the Attawapiskat River 
is found in the south-western bay of Lake Lansdowne. This part of 
the river is described by the Indians as being broad, having, for the 
most part, a sluggish current and expanding occasionally into small 
lakes. 

“The Attawapishkat River proved to be somewhat smaller than the 
Albany, which is not far from the size of the Ottawa above the capital. 
It descends at an almost uniform rate all the way from Lake Lans- 
downe to the sea, a distance of several hundred miles, notwith- 
standing the fact that in the upper part of its course it traverses 
Laurentian and Huronian rocks, while the lower portion flows over 
unaltered flat-lying palæozoic limestones. In this distance we did not 
require to make a single portage and from the description of the river 
above the lake, it would appear to be navigable without portages 
. almost to its source, which has probably an elevation of more than 
1,000 feet above the sea. Where it flows over the limestone country 
it is broader and shallower than in the higher parts of its course. 

“ Along the upper part of the river, the banks were lower than 
farther down, where the spring freshets fill up the bed of the stream to 
a height of from twenty to thirty feet, and even more, above the 
summer level, and the ice which comes down at these times, has swept 
the banks clear of all obstructions and given them an uniform 
appearance throughout, except where cliffs and islands of limestone 
occur. 

The shores and islands of Lake Lansdowne are well wooded with 
large spruce, tamarac, aspen and rough barked poplar, with fair sized 
cedar and white birch ; and the same kinds of wood continue along the 
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banks of the river for many miles down, but the timber at a distance 
from the water is of smaller size. In the low, level country, not only 
along the lower part of this river, but on the west side of James Bay 
generally, the greater part of the area between the rivers appears to 
consist of open sphagnum plains, with some small spruce and tamarac 
trees, either in groves or scattered singly, while the immediate banks 
of the streams are well wooded. In places the better class of timber 
forms belts extending for some miles back from the rivers. The fossi- 
liferous limestones of the west side of James’ Bay extend for a con- 
siderable distance inland on the Attawapishkat River, but they can 
only be mapped when my approximate survey shall have been plotted. 
The sea coast between the Attawapishkat and Albany Rivers is very 
low and uniform in outline and without indentations. The water is 
80 shallow that we could touch the bottom with our canoe paddles at 
from half-a-mile to one mile from the shore In order to pass the 
bouldery reefs, which extend from the shore north of the Albany, we 
were obliged to go so far out from the land that the tops of the 
trees were barely virible at the highest places. 

“ A carefal track-survey of the Albany was made from its mouth 
to The Forks, which, with that of the upper part also made during 
this season, when plotted, will enable me to map the whole course of 
this river, an actual survey of the intermediate portion having been 
made by myself in 1870. The Albany possesses additional importance 
from the fact of its constituting part of the northern boundary of the 
province of Ontario. 

“ From the mouth to The Forks the river passes through a low and 
very level country, and it is characterized by a wide shallow bed with 
ice-swept banks like those of the Attawapishkat, but of somewhat 
greater height. On the Albany the limestones do not form conspi- 
cuous cliffs and islands as on the latter stream. The numerous large 
islands in the Albany form one of the features of the river between 
The Forks and the sea. My supposition, based on former explorations, 
that the Devonian limestones extend from James’ Bay nearly, if not 
quite, to The Forks, has been confirmed by the present year’s 
examinations. 

“The Kenogami River and Long Lake are described in my 
Reports for 1870 and 1871, but the Black River had not been pre- 
viously examined geologically. The rocks in its valley were found to 
consist of crystalline schists and diorites, granite, syenite and gneiss. 

“ Before reaching the Attawapishkat River, as already stated, 
Messrs. McMillan and Murray with two men were sent back to per- 
form other duty. They were instructed to make a track-survey 
between Eabanut Point and Abazotikitchewan Lake on the Albany, to: 
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the latter of which my instrumental survey of 1871 had extended. 
‘They were then to proceed to make a geological] examination of Cat 
River from Osnaburgh Lake to Cat Lake and to return home by way 
-of Wabigoon. On my return here | found they had accomplished the 
above work, with the exception of the upper third of the Cat River. 
By using the map laid down from micrometer survey by Mr. Thomas 
Fawcett, D.L.S. (for the use of which we are indebted to Surveyor- 
‘General Deville) along with the track survey made by Mr. McMillan 
in connection with his geological notes, a considerable addition is made 
to our knowledge of the distribution of the rocks in the region which 
he traversed. ” 

In Part G. of this volume further details are given with illustrations. 

Mr. A. P. Low, accompanied by Mr. J. M. Macoun as assistant, left 
“Ottawa on the 10th May, and proceeded to Selkirk, to await the depar- 
ture of the first boat for the mouth of the Berens River, on Lake 
Winnipeg. This point was reached on the 28th of May. 

Here, having purchased canves, the season’s work was commenced, 
and a micrometer survey was carried up the Berens River to the height 
-of land, between the waters of Lake Winnipeg and those falling direct 
into Hudson’s Bay. 

This point was reached on the 17th of June, the distance along the 
route surveyed being 168 miles. From its mouth, the Berens River 
trends a few degrees south of east for 102 miles to Fumily Lake. 
Throughout this distance its course is broken by numerous small falls, 
-entailing many short portages. 

At Family Lake the river bends sharply to the north, and the sur- 
vey line runs in aslightly north of east direction to the height of land, 
-and passes through several small lakes in that distance. 

The watershed was passed by a short portage, ending at two small 
lakes on a small stream at the head of the middle branch of the Severn 
River. 

Following this stream in a anorth-eaat course, and on the way passing 
through several little lakes surroynded by broken, rocky and barren 
country, the party reached Deer Lake on the 19th of June. This lake 
is distant 22 miles from the height of land, and is very long and nar- 
row, with several deep bays. Here the track survey which had been 
made by Mr. Cochrane in 1882 ended, and, having been unable to 
obtain an Indian guide beyond this point, much trouble was experi- 
-enced in finding and following the river running out of the lake. Des- 
cending the outlet for 176 miles, another large lake was reached, the 
shores of which were covered with a fair growth of timber, and the 


soil in the vicinity of which appeared suitable for cultivation. This is 
called Favorable Lake, 
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Following the river running out of it for 100 miles, a large lake, 
called Sandy Lake, was entered. The country ‘along the river was 
flat, and if not too swampy, would make good farming land. 

From Sandy to Severn Lake the distance is 150 miles by the river, 
which runs through moderately good country. Here an Indian was 
met who acted as guide to the Hudson’s Bay Company’s post on Trout 
Lake, distant 55 miles the intervening country being flat and swampy, 
with a small growth of black spruce and tamarac. Mr. Low was 
informed at Trout Lake that summer frosts were rare, and never 
damaged the crops of potatoes and roots grown there. No attempt 
has been made to grow grain. Leaving Trout Lake, the survey was 
carried down the Fawn River, the outlet of the lake, which falls into 
the Severn River 226 miles from the lake and sixty miles from Fort 
Severn, at its mouth, which was reached on the 6th of August, thus 
completing a line of micrometer survey from Lake Winnipeg to 
Hudson’s Bay, 882 miles long. 

From Severn, the party proceeded along the coast to York Factory. 
The shore between these points is very low and sandy, covered with a 
scant growth of grass and moss, the tree line being distant several 
miles from the sea, 

The return journey was made from York in a small boat, by ascend- 
ing the Hayes River route to Norway House, and thence down Lake 
Winnipeg, reaching Ottawa the 19th of October. ‘ 

From Lake Winnipeg to Deer Lake the country passcd through is 
rough and rocky, covered with a amall growth of black spruce, aspen, 
poplar, banksian pine, tamarac and white birch. 

From Deer Lake to Severn Lake the surface is much more even and 
the soil and timber better, the latter consisting of white, black and 
balsam spruce, aspen and balsam poplar, tamarac and birch, many 
trees exceeding eighteen inches in diameter three feet from the ground. 
This section of the country is fit for agricultural occupation, but great 
difficulty will be experienced in obtaining an outlet until a railway is 
built. 

Between Sevorn and Trout Lakes, and for 100 miles down the Fawn 
River, the country is very flat and swampy, the timber. being chiefly 
black spruce and tamarac of small size. 

Beyond this, as far as the sea, the river cuts more deeply into the 
surface of the country, forming a valley, the banks of which are com- 
posed of sand and clay and vary in elevation from 60 to 200 feet. 
Beyond the valley the soil appears light and poor, and in many places 
swampy, sustaining a small growth of black spruce and poplar. The 
rocks met with are all Laurentian gneiss as far as Favorable Lake. Here, 
and along the route to Trout Lake, several bands of Huronian rocks 
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are seen together with the Laurentian. These bands are highly mag- 
netic and contain large quantities of pyrite. Further details of this 
exploration are given in Part F. of this volume. 

Mr. W. Ells, in the following preliminary report of his work in the 
Eastern Townships, has included a number of details, bearing specially 
on the asbestos industry, which it seems important should be made 
immediately available. 

“The work of the past season embraced the further examination of 
that portion of the Eastern Townships lying to the east of Lake Mem- 
phremagog, and of Richmond and Arthabaska, and extending thence 
to the Maine boundary, with the view of completing in greater detail 
the S.E. quarter of the map of a part of the province of Quebec known 
as the map of the Eastern Townships. For the purpose of better 
elucidating the somewhat complicated structure of this section, over 
2,000 miles of roads were carefully surveyed. The settlements of 
the last dozen years have opened up a large tract of country which 
had been almost entirely inaccessible to previous explorers, and we 
were thus enabled the more readily to decipher and to map the outlines 
of the various geological formations. In this work I was ably assisted 
as in former years by Mr. N. J. Giroux. 

“The latter part of the season was chiefly devoted to an examina- 
tidn of the principal mining areas, among which, on account of their 
great economic importance, special attention was directed to those 
where asbestos mining is now carried on. 

‘Highly important discoveries of graptolites at two points have 
necessarily led to a somewhat extensive re-arrangement of the several 
formations in the grea in question, more particularly as regards the 
distribution of the Silurian (Upper Silurian) rocks. Thus, by reference 
to the Geological Map of Canada, 1866, it will be noticed that two very 
extensive areas of rocks which were then regarded as of this age are 
depicted, the one extending northerly from the vicinity of Lake Mem- 
phremagog into the township of Ham, with a breadth of some twenty 
miles or more, while the second, and of still larger area, embraced the 
greater part of the country lying east of a line N. E. from Lennox- 
ville and extending to the boundary of Maine. During the season of 
1885, the necessity for correcting the boundaries of this system was 
noted, but no precise paleontological data could at that time he found . 
which would fix the horizon of a great part of these rocks more de- 
finitely. In July last, however, while examining closely the country 
about Lake Memphremagog, in company with Mr. H. M. Ami, con- 
siderable areas of black slates on both sides of the lake were found to 
be very rich in graptolites, the exact age of which has not yet been 
ascertained, but which are very like those found at various points on 
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the south side of the St. Lawrence, at and below Quebec, and which 
have been determined to be of Cambro-Silurian or Ordovician Trenton- 
Utica age. 

“ As regards the distribution of the Silurian (Upper Silurian) slates 
and limestones, it has been found that these rocks are, for the most 
part, confined to limited areas and patches which have escaped denu- 
dation, and now rest unconformably upon a great series of black slates 
and grey sandstones of presumed Cambro-Silurian age, but in which 
except as above referred to no fossils have been found. These pat- 
ches occur principally at Lakes Memphremagog and Massawippi, 
Stoke Centre and North Stoke, Lakes Aylmer and St. Francis, and 
the Chaudiére River, between the Famine River and the village of 
St. George, Beauce. Fossils (corals, &c.) which range from the Niagara 
to the base of the Devonian are found at many points throughout 
these rocks. Their unconformability upon the underlying slates, is 
however, well defined at several observed points. The relations of the 
crystalline schists and other associated rocks of the mineral bearing 
belt have also been again carefully studied by detailed surveys, and it 
is hoped that the additional facts which have been obtained during 
the past season, will, when plotted, assist in satisfactorily establishing 
their true position as regards the graptolitic black slates with which 
they appear to be conformably associated. This work will be done 
during the coming winter, when the final results will be duly presented. 

“The various mountain masses, such as the Owl’s Head, Orford, 
Ham and Bull Mountains, north-west of Lake St. Francis, all apparently 
belong to one era, and form a disconnected chain of eruptive peaks 
which extend north-easterly for nearly 100 miles.* Their intrusive 
and eruptive character and comparatively recent age is clearly es 
tablished by their action upon the black graptolitic slates which flank 
them and which are, in many cases, highly altered along the contact, 
the rock being in places changed to a true porcelain. Like these, al-o, 
they give off dykes into the surrounding slates and sandstones, with 
which are also intimately associated the great areas of serpentine, 
which have, during the last half-dozen years, come into marked pro- 
minence as being the country rock of the valuable mineral asbestos. 

“The various mining industries carried on at several points are in 
some cases marked by a decided increase in the output. The new 
system of mining returns Will, it is hoped, eventually furnish a great 
amount of valuable information, and it is highly gratifying to 
Group, or the upper division of the so-called “ Altered Quebec Group;” at the same time I 
stated that these rocks might be of lower paiseozoio (Cambrian, or of pre-palesozoic age It 
includes the serpentine belt, and the serpentines are undoubtedly altered igneous rocke, probably 
voleanic. I cannot concur in the view above expressed that these igneous rocks are compara- 


_ tively recent. They are certainly older than the Levis formation. while the black graptolitic slates 
on the south-eastern side of them are certainly newer.—A. R. C. 8. 
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find, in all cases, such a willingness on the part of mining men to 
assist in every way the collection of mineral statistics. 

“The principal mining industries at present carried on in the section 
embraced in the season’s work are :— 

“The slate quarries of Rockland and Danville—the latter lately re- 
opened—while the former, by marked improvement in plant, is also 
rapidly increasing its output. 

“The copper mines of Capelton, also showing a marked increase in 
output. 

‘ The asbestos or crysotile mines of Thetford, Coleraine and Wolfes- 
town, and the gold mines of Ditton and the Chaudière. 

‘ As regards the latter industry, it is to be regretted that no returns 
can, apparently, be procured as to the quantity of gold annually ob- 
tained from the Ditton gold field. The area being entirely in private 
hands, over which the local Government has no control, no royalties 
are paid, and no definite data can be had. There is no doubt, however, 
that a very large quantity of gold has been found in this section and 
that the prospects for profitable workings are excellent. 

‘ In the Beauce district, work is being carried on in the Cumberland 
stream, a branch of the Famine, by Captain Richards ; and on the St. 
André, near St. George, by the St. Onge Company. The retarns from 
the former are very encouraging, but at the latter, considerable diffi- 
culty has been found in reaching the gravels of the old river channel, 
though gold is taken out in small quantity. 

“The mining of asbestos is carried on at several points along the 
line of tbe Quebec Central railway, viz., at Thetford, Black Lake, Cole- 
raine and Belmina. Some work has also been done near Coleraine 
station. Near Danville, four miles from the Grand Trunk railway, a 
mine of considerable extent has been operated for several years. As 
this industry has already grown to large proportions, and bids fair to 
become one of the most important in the Dominion, a brief description 
of the various asbestos properties, its mode of occurrence, and some 
facts bearing on the future of the industry may be of general interest. 

“The various companies engaged in mining asbestos at Thetford 
are King Bros., the Boston Asbestos Packing Co., Johnston & Co., 
and Ward Bros.; while at Black Lake and Coleraine are situated the 
mines of the Anglo-Canadian Co., Frechette’s, and the Lionais Martin 
or Scottish Canadian Company’s property. These all lie along or 
near the line of the Quebec Central railway, which crosses the pro- 
perty at Thetford, while at Black Lake it is from a quarter to half a 
mile distant from the workings. At Belmina, which is about four 
miles from the railway at Coleraine station, a small force of men, from 
six to eight, have been engaged for several years merely on explo 
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ratory work, on property owned by Mr. John Bell, of London, Eng- 
land. With a view of acquiring more definite information concerning’ 
this valuable mineral, a somewhat detailed examination of all these 
properties was made, in order to give advice and MAID EAOD, if re- 
quired, to any persons interested in this industry. 

“AIT the asbestos mines in the Eastern Townships are situated on: 
portions of the great serpentine belts which extend in tolerably direct 
lines, though with many breaks, north-eastward from the Vermont 
boundary for some distance beyond the Chaudière River. Further 
east, these peculiar rocks present large areas in the Shickshock Moun- 
tain Range, which extends through the northern portion of the Gaspé: 
Peninsula in rear of Ste. Anne des Monts, and farther east on the 
lower part of the Darmouth River. Though indications of asbestos 
are found at most points throughout the whole serpentine formation, | 
the developments of it appear, in so far as yet known, to be greatest 
in the areas about Thetford and Black Lake and near Danville, though: 
there is no apparent reason why it should not be found in paying 
quantity at other points, and it is possible that subsequent exploration 
will largely extend the area where profitable mining operations can: 
be curried on. 

“The serpentines, without going into any detailed account of their 
mode of formation, may be stated to be intimately associated with: 
masses of dioritic or doleritic rocks, of certain varieties of which, rich. 
in olivine or some allied mineral, the serpentine is in many cases 
doubtless an alteration product. The serpentines are also frequently 
associated with masses and dykes of whitish rocks, often composed 
entirely of quartz and felspar, but at times with an admixture of black 
Mica, forming a granitoid rock. They occur generally not far from- 
the axes of certain anticlinals which exist in the group of rocks 
designated the altered Quebec Group by Logan. (See foot note ante.) 
The asbestos (crysotile) traverses the serpentine in veins often irre- 
gular, and ranging from mere threads to a thickness of three and 
even in some cases six inches, in all of which the fibre of the 
vein is, unless affected by the dislocation of the containing rock, 
at right angles to the sidus of the fissure. The rock is in many 
cases somewhat impure, from the almixture of grains or small irre- 
gular veins of -chromic iron, which break the continuity of the fibre: 
in the vein and require the mineral to be carefully “ cobbed ” in order 
to separate these impurities. The veins at or near the surface are also 
affected by the infiltration of water by which the asbestos is discolored 
and its value correspondingly reduced. This is especially noticeable 
in areas where the surface serpentine is shattered, either by the action 
of weather or other causes, and this discoloring ceases as tho reck be-- 
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comes solid. As a rule, the veins increase in value or quality of fibre 
as lower depths are reached. The veins are not, however, continuous. 
They frequently vary in size, and like all mineral veins, they are 
affected by faults or slides which often cut off, completely, a valuable 
working face. In such cases the slicken-sided character is very 
marked; sheets of impure or imperfect asbestos with long coarse 
woody fibre lying along the lines of fault. Tho veins have often the 
aspect of true segregation veins, and the containing walls often change 
their character for a distance of half an inch to three inches on each 
side of the vein. The theory of their formation is, however, as yet an 
open question. 

‘ Asbestos mining was commenced at Thetford in the year 1878, by 
what is now known as the Boston Asbestos Packing Company. The 
demand at that time was exceedingly limited and considerable 
difficulty was at first experienced in finding a market. The output 
for that year did not exceed 50 tons, but its value was soon ascer- 
tained, and explorations on the serpentine belt at this place resulted in 
tinding asbestos in workable quantity over a considerable area. 

“The Thetford River appears to mark the western limit of the ser- 
pentine on these properties, the rocks on the other side of the stream 
being altered slate and sandstones. To the east of the railway which 
cuts directly across the area, the serpentine forms a knoll with an ele- 
vation of about 90 to 100 feet above the track. All the works are con- 
fined to this portion of the area and consist of open cuts in the face of 
the hills, nothing apparently having yet been done to ascertain the 
value of the area between the railway and the river, 

_ “The quality of the asbestos at all the four mines at this place may 
be stated as excellent. The fibre is fino and readily worked, and the 
veins are, for the most part, especially in the lower cuts, comparatively 
free from chromic iron or other impurities, reaching a width of 
from three-quarters of an inch to four inches, though in some, notably 
the quarry of Johnston & Co., veins of five or six inches are observed. 
The fibre in these large veins is not, however, of such good quality, in 
so far as yet worked, as that found in those of lesg size, and veins of an 
inch and a half to three inches give as good material as can be wished. 
Numbers of such veins, yielding fibre which ranks as extra first quality 
are found in all the mines at this place. In some of the cuts these 
appear as a perfect interlacing network in the surrounding walls, and 
can be counted by the dozen. While all these properties may be said 
to be about equally productive, that of the Boston Company may be 
especially mentioned, both for the quantity of its output, which will 
probably equal that of the three others combined, as well as for the 
excellent way in which the property has been developed with a view 
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to successful future operations, by its experienced manager, Mr. Thomas 
Sheridan, and also as illustrating the remarkable improvement in the 
quality and increase in the quantity of the fibre as the depth increases ; 
a feature clearly established at all the mines, not only in this vicinity, 
but also at Black Lake. 

“ The profitable mining of asbestos i is at present, apparently, only 
limited by the demand. The quantity extracted since the commence- 
ment of operations here may be briefly stated thus ;— 

“Boston Asbestos Packing Company, opened 1878, output for 1886, 
700 tons. Total output to end of 1886, 30,000 tons. 

“ King Bros., adjoining to north, for 1886, say 250 tons, total since 
1881, 850 tons. 

“ Irving-Johnson Company for 1886, say 400 tons, opened since 1879, 
total 2,500 tons. 

. Ross- Ward Bros., one quarry, three years only, say 400 ee 

‘ The cost of extraction varies in different localities and depends 
upon how much barren rock is encountered, which owing to the action 
of faults is greater in some cuts than others. It may, bowever, be 
safely put down at $20 to $25 per ton. 

“The prices obtained for the asbestos at points of shipmént on rail- 
ways range from $50 to $55 per ton for second quality to $80 or even 
$100 for first, a considerable portion of that taken from the lower cuts 
realizing the latter figures. The markets are Great Britain, Germany, 
Belgium, the United States and Italy. 

“The majority of the veins worked range from three-fourths of an 
inch to two inches and a half. The material is blasted out, carried to 
the dump, broken up and cobbed by boys and old men, who grade the 
asbestos, according to the color as well as the purity of the fibre, with 
due regard to its length. The wages paid for laborers in the quarry 
range from $1 to $1.10 per day, and for boys and cobbers, 50 cents. 

“The comparison of the cost of extraction with the value of the 
raw material shows a very good margin for profit. The works at this 
place are, however, carried on, for the most part, during the six months 
of summer and autumn only, since it has not yet been found advanta- 
geous, in view of the limited market, to undergo the inconvenience and 
extra expense of continuing operations during the winter. As the 
market enlarges, however, the mode of working will doubtless adjust 
itself to the demand. The properties worked at Black Lake are situ- 
ated on the west side of a steep ridge of serpentine which rises to a 
height of about 900 feet above the waters of the lake itsclf. The three 
areas are contiguous and from a quarter to half a mile east of the rail- 
way. The work is carried on by open cuts in the face of the hill, in 
all of which on of excellent asbestos are disclosed, ranging in size 
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up to four inches. The fibre is, in most of these, somewhat discdlored 
from the presence of water which penetrates the shattered serpentine, 
and, as a consequence, the greater portion of the output grades as 
second ; but in most of the openings, the solid rock is now reached, and 
the quality of the asbestos is rapidly improving. These mines have 
not been in operation so long a time as those of Thetford, but the out- 
put, which is as follows, shows readily the growing importance of this 
locality : 

“ The output of the Anglo-Canadian (formerly Hopper’s mine) for 
1886 may be stated at 550 tons, and total output for the four years, 
1,500 tons. | 

‘“ The Frechette mine has been at work only one year, with an out. 
put of about 200 tons. 

“The Lionais-Martin mine, now the Scottish Canadian Company, 
has done a large amount of exploratory work. Its estimated output 
for 1886 may be stated at 250 tons, with a total from the commence- 
ment of, say 700 tons. 

‘The cost of mining here varies bat little from that at Thetford, and 
may be stated as averaging $25 per ton. .e 

“ In the vicinity of Black Lake, several other areas occur, in which 
the exploratory work done, though not very extensive, shows indica- 
tions that fully warrant the statement that a valuable and profitable 
output may be expected. These properties are known as the Reed and 
Hayden properties, and are situated on lots 27 and 28, range B, 
Coleraine. In various open cuts in the sides of the hills, numerous veins 
are disclosed, ranging upwards to a width of two inches and a half, 
with surface indications apparently in no way inferior to those of the 
adjoining properties now being worked at this place, or even on those 
at Thetford, not only as to number and size of veins, but also as to 
quality of fibre. These indications appear at many points on both the 
Hayden and Reed properties, which embrace an area of 200 acres 
Between these and Cariboo Lake, the serpentines extend as an appar- 
ently continuous ridge, and show at intervals very good indications of 
asbestos, but this portion has not as yet been explored to any extent, 
and but little can be said from actual examination of the value of this 
section of the serpentine belt, though that it will be found equally pro- 
ductive with adjoining areas seems reasonable. 

“ In the vicinity of Coleraine station serpentine also occurs, but the 
main ridge, extending south-west from Black Lake, keeps to the north- 
west about one mile and a half, where it forms a conspicuous hill 
feature. This has been but little examined, but an opening was made 
on its south-east extremity during the present year by Mr. Kennedy, 
disclosing the presence of a number of veins of asbestos, one of which 
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was, near the surface, nearly four inches thick. Sufficient work was 
not done to determine the persistence and value of these veins. An 
interesting feature in connection with this opening is the presence 
of mica in considerable quantity in direct contact with the asbestos, 
a feature not as yet noted at any other point. 

“ The asbestos area of Wolfestown is situated on the north-east ex- 
tremity of a serpentine ridge, which extends south-westerly, with 
several interruptions, from the road leading from Coleraine station to 
Wolfestown, to the vicinity of Lake Nicolet. It is owned by Mr. 
John Bell, of London, Eng., and though a considerable sum of money 
has evidently been spent on this property, it has been largely on 
explorations. The surface indications, while not equal to those of 
Black Lake, yet show at several points numbers of veins, some of 
which reach a thickness of an inch and a half and even two inches. 
Only a small foree of men is employed, and the property cannot yet be 
said to be fairly proved. Considerable deposits of chrome iron are found 
in the hills on this area, which embraces 600 acres. At present it 
would be exceedingly difficult to give any decided opinion as to the 
merits of this property. A very fair showing of workable veins has 
been exposed in the upper part of a deep cut which it is now proposed 
to intersect at a considerably lower level. Should the same rule of 
increase which holds at Black Lake and Thetford apply here, there | 
should be good paying ground when the lower level is driven in past 
the capping of barren rock, provided the veins already disclosed are 
not cut off by faults, whose presence is noted here as at other pointe, 
The total amount of asbestos taken from the Belmina area is about 
twenty-five tons. 

‘ In addition to the properties already described, the only other point 
where this mineral is worked successfully is on lot 9, range 3, Shipton, 
about four miles from Danville on the Grand Trunk Railway. The 
outerop of the serpentine here is quite limited, with steep sides all 
round, and contains a number of veins of asbestos, mostly of small size, 
though the quality of the fibre is good. Fuults have affected the value 
of this property considerably, some very good veins with a thickness 
reaching two inches having been cut off completely at a depth of 50 
feet from the surfaces The output, however, is considerable, being 
455 tons, for the year ending 28th August, 1886, but from various 
causes it is at present much less, the mine not being worked to its full 
capacity. 

“ It will be seen from the facts hero presented that the asbestos in- 
terests of the province are very important, and, judging by the rate of 
increase in production for the last six years, it will soon assume large 
proportions. The demand is annually increasing, as new uses for the 
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raw material are being found, and from the prospects presented not 
only at the mines already opened, but in those areas contiguous which 
appear equally rich, the supply is practically limitless. 

“During the past year attention was directed to the deposit of 
marble situated near Marbleton, in the township of Dudswell. This 
was described by the late Sir Wm. Logan in the Géology of Canada, 
1863, p. 827. A great varicty of marble is here presented, some of 
which are very fine, notably a black ground, with veins of ochre yellow. 
Though the deposits of marble in the vicinity have been extensively 
used for some years for the manufacture of lime, the desirability of 
utilizing the finer grades as marble was such that a company was 
formed during the past year for this purpose. The ground has beer 
cleared and a channelling machine set to work. The area of the 
present quarry is about forty feet square. The black and gold variety 
is interbedded with others of dove-grey and variegated shades, alt 
of whieh present a fine appearance when polished, some bands entirely 
composed of fossils (corals) notably so. The rock bids fair to be suffi- 
ciently solid to extract valuable blocks of large size in the second cut, 
and it is the intention of the company to erect, in that case, sawing 
and polishing machinery for its manufacture. 

The work of the season began on the 17th of May, and extended to 
the Ist of November. 

At the end of July Mr. H. M. Ami was instructed to join Mr. Ells in 
the Eastern Townships for the purpose of assisting him in collecting 
fossils and in examining the various fossiliferous localities which had 
been discovered, with the view of fixing the age of parts of the rock 
series of the district. Messrs. Ami and Ells together obtained about 
five hundred specimens from various places near Lake Memphre- 
magog, in Stukely, Stoke and Dudswell; along the. Chaudiére River, 
at Quebec City, and at Montmorency and the Island of Orleans. 

Rev. Professor J. A. K. Laflamme having consented to continue the 
work previously carried on by him in connection with the accurate 
definition of the boundary of the Lower Palæozoic rocks on the 
Archæan to the north of the St. Lawrence, and of the areas respectively 
occupied by the various subdivisions of the Cambro-Silurian, sketches 
the result of his labors as follows :— e 

‘“‘T have traced on the map, with as much precision as possible, the 
limits of the Laurentian and of the Palæozoic rocks between Quebec 
and Three Rivers, as well as the several divisions of the Cambro- 
Silurian which are found in this part of the country. I have, however, 
unfortunately, been unable to complete the stratigraphical study of 
the region immediately surrounding the city of Quebec. 

“The geological map received from Ottawa for use as a basis of 
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work was found exact in its principal lines. Some slight errors which 
Lhave noted have been carefully corrected, and will be indicated on 
the map which will be submitted with my report. 

“Certain facts which appear worthy to be remarked are as follows: 

“(1.) The discovery of some small deposits of apatite in the Canton 
de Caxton merit special attention, as it is not impossible that more 
important deposits will be found in the future, as the Laurentian gneiss 
ofthe neighborhood is traversed in different directions by veins of 
crystalline calcite, rich in mica and pyroxene. 

“(2.) The great thickness and quantity of sand which occurs on the 
banks of the St. Maurice renders the observation of the exact limits of 
the different geological formations impossible, particularly as regards 
the boundary between the Utica and the Trenton limestone. The 
sand contains a great quantity of ferruginous matter, giving rise to 
abundant deposits of limonite wherever the surface is occupied by 
swamp. Thus in this part of the country we find the most ancient iron 
furnaces of Canada, several of which are now, however, not in opera- 
tion, owing to the scarcity of fuel. 

“(3.) The Utica shales preserve there one of their distinctive char- 
acters in giving rise to strong and highly saline mineral springs, the 
therapeutic value of which has long been known. 

“ (4) The same shales with the subjacent Trenton limestones pro- 
duce considerable quantities of light carburetted hydrogen, almost 
pure, and capable of being utilized at several places very profitably. 
One in particular of these flows of combustible gas occurs quite close 
to the old forges, abandoned on account of the scarcity of fuel, and 
there, it appears, all the conditions exist which would justify boring 
operations with the object of augmenting the flow of gas, for the pur- 
pose of resuming the smelting opérations. The boring made at St, 
Grégoire leads to the belief that the gas is stored principally in the 
Utica shales. If this be the case, it would be necessary only to sink 
wells through the thick bed of clays which cover this formation here, 
to produce an abundant flow of gas. 

“(5.) The Trenton limestones have a great development at St, 
Alban, where are found the well known quarries which yield the bost 
building stone of the province of Quebec. The limestono is crystal- 
line and fossiliferous, The quarries yield annually from four to six 
thousand toises of stone. 

“(6.) The study which I have made of the immediate vicinity of 
Quebec, though superficial, leads me to the belief that there are on the 
northern side of the rock mass of this vicinity tongues of Utica shale, 
These would be somewhat analogous stratigraphically to those shown 
by Sir W. E. Logan’s section of the Island of Orleans. It appears to 
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me impossible to class as Trenton the whole of the exposures com- 
prised between the left bank of the river and the heights of Beauport, 
Charlesbourg and Lorette.* There is quite close to the edge of the 
Laurentian a band of variable width of Trenton limestone, but the re- 
maining space is occupied by shales very like those which are again 
found to the south-east of the Montmorency Fall, between the fall and 


the river.” 


New BRUNSWIOK. 


Prof. L. W. Builey was again occupied during the summer in the 
geological survey of New Brunswick, with the object in view of com- 
pleting the sheets of the geological map yet remaining unfinished. 
Prof. Bailey was personally assisted during the season by Mr. J. W. 
Bailey. His preliminary account of the work, with that of Mr. W. 
McInnes in the same province, is given below. 

“In accordance with instructions, my own attention was directed 
chiefly to the study of the Silurian system of northern New Brunswick 
with a view to the determination of the succession of its rocks and 
their relations to the formations ubove and below it. With this object 
in view, examinations begun in the previous year on the northern side 
of the Silurian basin, where it comes into contact with the rocks, sup- 
posed to be of the age of the Quebec Group, in the vicinity of Lake 
Temiscouata, were renewed and extended both easterly and westerly, 
while an examination was also made of the neighboring portions of 
Aroostook county, Maine, where the same Silurian rocks are associated 
with others which have been supposed to be Devonian. The result of 
these examinations was to shôw a general parallelism between the 
succession of rocks as seen on Lake Temiscouata, on the northern side 
of the Silurian tract, with that previously made out on its southern 
side, on the Beccaguimic River, in Carleton; while portions of the 
rocks of Aroostook county, previously regarded as Devonian, would 
seem also to occupy a position in the Silurian system. The final deter- 
mination of these points, however, is largely dependent upon the ex- 
amination of their contained fossils. Of these, somewhat numerous 
collections were made on Lake Témiscouata, on the Tuladi and Squa- 
took rivers, at Squaw Lake, Maine, and at Ashland, and along the 
course of the Aroo-took River in the same state. These are now in 
the hands of Mr. Whiteaves for determination. 


* This is quite true, but there seems no great difficulty in considering them to represent the 
Trenton group, t.e., the Chazy, the Birds-eye, Black River, Trenton, Utica and Hudson River 
formations. In any case, the fossils of the Citadel Hill rocks ally them more closely to the 
Trenton group than to the Levis, the graptolitic fauna of which belong to a much older horizon. 
The main point now to be decided is whether the Citadel Hill rocks are below or above the 
Black River limestone formation.—A. R. C. SELWYN. 
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The work in the Témiscouata region has already sufficed to show, 
irrespective of foxsils, that a considerable area about the lake of that 
name, regarded by Sir W. E. Logan as of the age of the Quebec Group, 
is at least as recent as Silurian, while other areas to the north, referred 
by Mr. Richardson to the Silurian, really belong to the more ancient 
Cambro-Silurian system. A complete exploration of the region inter- 
vening between the Témiscouata Portage Road and Lake Metapedia 
on one side, and between the same road and the Chaudière distrist on 
the other, is required before the real structure of this region can be 
fally understood. | 

“The essential object of the work carried on by Mr. McInnes was 
the completion of the information necessary for sheets No. 2 south- 
west, and 2 north-west of the geological map of New Brunswick, on 
this work Mr. McInnes reports as follows :— 

“T left Ottawa on the 3rd of June and arrived at Fredericton on the 
9th, spending three days, in passing, in a brief examination, in com- 
pany with Mr. Ells, of the region about Lake Témiscouata. After a 
week in Fredericton, occupied in making tracings of Crown Land 
plans and in completing arrangements for the season’s work, I started 
for the Upper St. John district on the 14th of June. Arriving at An- 
dover, advantage was tuken of the high water prevailing in the streams 
to make a survey by micrometer teloscope of the right hand branch of 
Tobique River, of Campbell River, and of Trousers, Long, and Serpen- 
tine lakes ; in descending the Serpentine, a sketch survey of that 
stream was also made. The country passed through on this explora- 
tion lies mostly within the pre-Cambrian and the granite areas; the 
latter extends from Little South-West Miramichi Lake across to a 
point about midway between the outlet and inlet of Long Lake, and 
the former occupies most of the district between the granite and the 
main Silurian area. 

“The region in general is very rough and broken with high hills 
and ridges, and the surface is often thickly strewn with large blocks 
and boulders of the underlying bard crystalline rock. The forest 
growth is chiefly black spruce and fir, mixed with cedar along the 
watercourses, and with scattered pine, birch, mountain ash, &c. What 
is probably the first representative yet noticed in New Brunswick of 
the Oriskany sandstone, so common in the neighboring state of Maine, 
occurs near the confluence of the Don and Campbell rivers. A broad 
band, three miles or thereabouts in width, of buff weathering dolo- 
mitic sandstone, with fossiliferous layers, crosses the river at this 
point. This seems to be an isolated patch lying upon the older rocks 
which has escaped the general denudation. 
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“In the latter part of July, two weeks were spent in making 
odometer surveys of the roads between Edmundston and St. Francis, 
in Madawaska county, and between Edmundston and Notre Dame du 
Lac, Témiscouata, chiefly for the purpose of topographical detail. 
During August a micrometer survey was also made of Lake Témiscou- 
ata, and a sketch survey of Horton Branch of Tuladi River. 

“The remainder of the season, September and part of October, was 
spent in exploring the region lying between the Tobique and Campbell 
rivers, by ascending the stream flowing into the Tobique from the 
south, and by a paced survey of the portage road to Trousers Lake. 
This whole area is very hilly and rough, and presents a marked con- 
trast to the rest of the valley of the Tobique below the forks, where 
the soft and calcareous character of the Silurian and Lower Carbonifer- 
ous strata has produced a soil of great fertility, with numerous fine 
alluvial flats and islands which, when cleared of the large elms and 
balsam poplars with whieh they are generally wooded, form nice 
meadow lands. Extensive beds of gypsum, which occur near the sum- 
mit of the Lower Carboniferous outlier, add to the value of the lands. 

“Collections of fossils were made from the Silurian beds on Campbell 
River and Riley Brook, which are in the hands of the palæontologist 
of the survey for identification. 

‘Leaving Fredericton on the 20th October, after a few days spent 
there in packing and labelling specimens, &c., I arrived in Ottawa on 
the 22nd, and resumed work in the office. 

“During the summer, about 200 miles of lakes and streams were 
surveyed with the Rochon micrometer telescope, 100 miles of roads 
with the odometer, and about 70 miles of rough roads and streams by 
pacing and sketch surveys.” 

The joint report of Messrs. Bailey and McInnes on the work above 
referred to is Part N of this volume. 

Mr. R. Chalmers left Ottawa on the lst June, with instructions to 
work out in detail the surface geology of the districts comprised within 
the two quarter sheet maps, 2 N.E. and 6 S.W., New Brunswick. Mr. 
Chalmers’ preliminary statement with regard to the work carried out 
is as follows :— 

“ Certain sections included in sheets 3 S.E. and 3 S.W. the surface 
geology of which was investigated during the previous summer, had 
first to be further examined to obtain additional data to complete these 
maps, and accordingly a part of June was devoted to this object. On 
finishing this I started on a canoe trip to explore Shippegan and 
Miscou Islands and the adjacent mainland, and then ascended the 
Nepisiquit River to the limit of the map. Thence I crossed over to 
the North-West Miramichi River, and examined the intervening coun- 
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try as well as portions of that lying north of the Nepisiquit as far as 
time would permit. The general elevation and topographic features 
of this interior region were noted, and some points of interest relative 
to the peculiar character of the Nepisiquit as a drainage channel, ob- 
served. Immediately thereafter I went up the North-West Miramichi 
from Newcastle, and on the return trip ascended its affluent, the Little 
South-West, some distance. Interesting observations on the country 
drained by these rivers, and on the terraces and intervales skirting 
them, were made. Subsequently, another canoe trip was made down 
the Miramichi Bay, and the coasts and islands examined as far as 
Portage Island and Escuminac Point. These explorations occupied 
my time till about the middle of September. The remainder of the 
season was devoted to the study of the character and distribution of 
the deposits in those sections lying at a distance from the coasts and 
rivers and in mapping the forest-covered areas. All back settlements 
and places accessible by roads of any kind were visited. The old 
Indian camping-grounds at Tabusintac and Derby were also explored 
and some relics found. 

“The investigations of the season have resulted in showing a much ~ 
wider extension of pre-glacial gravels and sands than was hitherto 
supposed to exist in New Brunswick. From the evidence afforded in 
numerous sections in different parts of the area uoder discussion, it 
would seem that they must have formed a general covering of some 
thickness, especially upon the flat Carboniferous plain, and probably 
mantled the crystalline rocks of the interior as well, although the 
proofs of this are not so abundant. These gravels were no doubt con- 
sidorably reduced in bulk previous to the advent of the ice age, by 
atmospheric erosion, especially on the latter tract, or wherever the 
country was hilly or had an uneven surface, and along the lines of 
drainage. Near the coast large areas are still covercd by them, how- 
ever, but overlain by stratified materials. Either the ice of the glacial 
period has passed very lightly over the tract, or it has never been gla- 
ciated, and was probably submerged during the greatest extension of 
the ice, 

“Some interesting facts were observed regarding boulder distribu- 
tion. Blocks of granite, felsite, gneiss, diorite, &c., are abundantly 
strewn over the whole area examined. These together with the 
courses of étriæ show that the general ice movement, as stated in my 
preliminary report, Annual Report, 1885, page 5aa, was eastward or 
north-eastward from the higher grounds of the interior. Besides this, 
however, other and probably smaller local glaciers followed the valleys 
in different directions. The boulders of crystalline rocks met with 
below the 200 feet contour line do not now occupy the sites to which 
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they were borne by glacier ice, but appear to have been shifted about 
by floating ice since on the shores of the receding post-Tertiary sea, as 
they are found almost wholly on the surface. 

“ Within the Miramichi basin no maritime terraces were found at a 
greater height than 150 to 160 feet above sea level, and it therefore 
svems proboble that the post-Tertiary subsidence was hardly as great 
there as in the Baie des Chaleurs district. 

‘ Regarding river terraces, a number of facts werc collected which 
serve to throw light on their origin and on the relation they bear to 
the rivers which formed them. The Little South-West Miramichi, the 
most rapid river in north-eastern New Brunswick, has the highest and 
finest terraces. 

“Close attention was given to the agricultural character of the 
country examined. Large intervales and considerable tracts of good 
uplands were seen along the Miramichi River. 

“Observations were also made regarding the forest growth. The 
approximate limits of the burnt forest areas, particularly that of the 
great Miramichi fire of 1825 was located, and the extent of country 
cleared and inhabited was likewise noted. 

‘ Extensive beds of peat were observed at Point Escuminac, Tabu- 
sintac, Miscou Island and elsewhere near the coast. The bottoms of 
these seem now to be slightly below high tide level, and their thick- 
ness in some places is known to be upwards of 20 feet. They appa- 
rently owe their growth to proximity to the sea, where the conditions 
of temperature, moisture, &c., are favorable. Sand beaches, drift 
wood, and in one instance a charred log, were found at the bottom of 
these peat deposits. 

‘ Beaches of blown sand are characteristic features of the coast along 
the Straits of Northumberland. They appear to have been produced 
by the action of the sea along a shallow, stationary coast margin. 
Under some of these, rock, in situ, was seen nearly as high as sea level. 
A singular beach formation is now being thrown up at the north-oast 
point of Miscou Island, in which bones of the walrus were found. 

“The field work was brought to a conclusion on the llth of 
November.” 

Mr. Chalmers’ full report, with the quarter sheet maps 3 S.E. and 3 
S.W., is Part M of this volume. 


Nova Scotia. 


Mr. H. Fletcher and assistants were engaged during the season in 
continuing and extending the geological work carried on by them in 
Nova Scotia in previous years. It was found advantageous to detach 
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Mr. Faribault for the investigation of a separate district. The follow- 
ing summary of the work of both parties is presented by Mr. Fletcher, 
that portion of it referring to Mr. Faribault’s explorâtion having been 
supplied by him :— 

“Sarveys were made during the summer of 1886 to the westward of 
the district referred to in the Summary Report for 1885, page 20, so 
that a geological map can now be constructed of all that portion of 
Nova Scotia lying east of longitude 62° 30’, including the whole of 
Antigonish and Guysborough counties and part of Pictou and Halifax 
counties. 

“Mr. Faribault was again put in charge of the work among the gold- 
bearing rocks of the Atlantic coast. Mr. Robert assisted me in Anti- 
gonish and Pictou counties, and was fora long time engaged in map- 
ping the plications of the Lower Carboniferous rocks and studying 
their relation to the metamorphic rocks of the hill ranges. 

“The general distribution of the Carboniferous rocks over most of 
this area was described in the above mentioned Summary Report. 
Many additional details of structure have, however, been obtained, and 
the various basins into which the different sub-divisions can be separ- 
ated have been carefully traced. The Carboniferous limestone rans in 
a narrow belt along the eastern shore from Antigonish to Morristown, 
and a patch of this formation occurs also at the mineral spring in 
Hallowell Grant; but the greater part of the Carboniferous rocks be- 
tween Antigonish and Cape George, including the so-called coal mines 
of Malignant Brook, Hallowell Grant, and other places in the neighbor- 
houd, belongs to the ‘“‘ Metamorphic Carboniferous,” Horton or Basal 
conglomerate group. Underlying the Lower Carboniferous at McAra’s 
Brook, is a small area of red and greenish slates and sandstones, uppa- 
rently Upper Devonian:, from which Mr. Weston obtained certain 
tracks and fossil plants. Beneath these lie the Silurian rocks of the 
wellknown Arisaig shore, running in a narrow belt eastward to Mc- 
Neil's Brook, and underlaid by Cambro-Silurian and perhaps older 
rocks. In addition to this Silurian area, several others were found in 
the region in question. (1) Two small patches on the sea shore at. 
Cape George; (2) a small patch west of Vamey’s Brook; (3) a long 
narrow basin in the deep picturesque valley along the railway from 
James’ River to the west end of Marshy Hope; (4) a broader belt ex- 
tending from Bailey’s Brook to Avondale, thence up Barney’s River to 
Kenzieville, thence along the telegraph road to Glenshee, thence to 
the St. Mary’s road at McPherson’s mills to join the area of pre-Car- 
boniferous rocks, shown on Sir Wm. E. Logan’s and Hartley’s map of 
the Pictou coal field, a large part of which, however, belongs to the 
underlying Cambro-Silurian; (5.) a small patch at Moose River; (6) 
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tho broken basins north of the East River of Pictou, extending from 
the vicinity of Beaver Lake down stream towards Springville, and de- 
scribed by Sir J. W. Dawson in Acadian Geology, and by Dr. 
Honeyman in the Transactions of the Nova Scotian Instityte of Natural 
. Science. à 

“Bat by fur the greater part of the districts underlain by pre-Carbo- 
niferous rocks is occupied by rocks older than Silurian (those contain- 
ing the iron ore at Londonderry mines, probably Cambro-Silurian), 
and by a series of felsitic, mica, hornblende, chlorite, talc and other 
schists resembling those in the Cobequid Hills called Archwan by Mr. 
Ells, but which have not yet been examined with sufficient care in An- 
-tigonish and Pictou counties to determine that they are not a part of 
the Cambro-Silurian series. On the seashore at Arisaig and George- 
ville are exposures of very crystalline limestone and other rocks, which 
have also been referred to the Archean, but of which no more-can be 
at present affirmed than that they form pebbles in certain conglomer- 

-ates, which are apparently Cambro-Silurian. 
“In the Cambro-Silurian strata only a few obscure fossils were 
found at McNeil’s Brook, where also, as well as in the Malignant and 
Doctor’s Brooks, deposits of red hæmatite, probably of great thickness 
-and value, have been exposed in many places; but the want of a con- 
venient shipping place has hindered the development of these ores. 
Tron has also been found in Barney’s River, French River and other 
places. Small quantities of the precious metals are reported to have 
been found in the numerous quartz vein’ of the Cambro-Silurian rocks 
at Vamey’s Brook, Bailey’s Brook, Rights River, Malignant Brook, 
-Georgevillo and other places; but nothing to warrant the belief that 
they exist in paying quantity was seen by us. 
“Tn addition to the coal found in the Lower Carboniferous, as stated 
above, it has been sought, of course in vain, in the black Silurian slates 
of Arisaig, Kerrowgare and other places. 
‘ Traces of copper and lead have been found in all of the formations 
_above described, as at Arisaig, Moose River, Blue Mountain, and other 
places, but apparently not of economic importance. Innumerable 
veins, usually of white quartz, cut the Cambro-Silurian rocks as at 
Sutherland River, but seem to be invariably barren. 
‘Mr. Faribault was assisted during the season by Mr. M. H. McLeod, 
and part of the summer by Messrs. A. Cameron, G. B. Faribault, and 
A. H. McLeod. 
“The first four months were spent in making a detailed topographi- 

-cal and geological survey of the country lying between the Liscomb 
and Sheet Harbor rivers and the Atlantic coast. The country exam- 
dined consists entirely of the gold-bearing rocks (Lower Cambrian ?) 
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which are much less altered than those seen last year in the vicinity 
of the granite dykes south of West River, St. Mary’s. No fossils, 

however, could be found in them. Some seven miles up Ecum Secum. 
River, many Silurian fossils were discovered in the drift, but whether 

they were cafried from Antigonish county or belong to an isolated. 
patch of Silurian in the gold-bearing rocks, could not be ascertained. 

Much attention was paid to the stratigraphy of these latter rocks with: 
the view of ascertaining the position of possible new gold districts. 

“The only gold mine now being worked in the region surveyed is. 
the well-known Salmon River mine, where much work is still being 
done with very good returns. The following gold mines, not worked 
at present, were also examined :—Hattie’s mine, quarter of a mile east . 
of that at Salmon River, Harrigan Cove mine, Moose Head mine and 
Ecum Secum mine. Besides the quartz leads which have been pros- 
pected at various places and are known to contain gold, many quartz. 
veins of very good appearance were also seen at the head of Moser’s 
River. 

“Over a month was employed in the latter part of the season in re- 
visiting the country previously surveyed along the south shore from 
Liscomb River to Cape Canso, in order to obtain more definite inform- 
ation relating to the general structure of the gold-bearing rocks, the 
map and report of which will be ready for publication next spring. 
A large number of rock specimens, illustrating the alteration of the 
various strata as they come near the granite, was collected. Five : 
hundred and thirty-eight miles of stream and 130 miles of road were - 
measured by Mr. Faribault, and many heights taken with the : 
barometer. 

“Field work was begun on the 2nd of June and continued till about 
the end of November.” 

The detailed report of this work is now presented in Part-P of this. 
volume. 


PALZONTOLOGY AND ZooLoey, 


Under these headings, Mr. Whiteaves reports that the systematic - 
catalogue of the zoological specimens contributed by the Department 
of Fisheries to the Colonial and Indian Exhibition, of which mention 
was made in last year’s report, has been revised and published in the 
shape of an octavo pamphlet of 42 pages, 1000 copies of which have 
been distributed in London. 

The study of by far the larger portion of the extensive serics of © 
recent marine invertebrata dredged or otherwise collected by Dr. 
G. M. Dawson and Mr. D. B. Dowling, in 1875, in the Strait of Georgia, . 
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Discovery Passage, Johnstone Strait and Queen Charlotte and Quat- 
sino Sounds, as well as that ofthe whole of the marine fishes, birds and 
other vertebrates from the same region, has been completed, and a 
paper upon them, which is now in the printer’s hands, has been read 
before the Royal Society of Canada at its last meeting. All the species 
of Foraminifera, Anthozoa, Echinodermata, Brachiopoda, Mollusca, 
Ophidians, Batrachians, birds and mammals, have been determined 
and labelled, and the duplicates made up into sets for distribution, as 
far as the time would permit. The Crustacea obtained in these dredg- 
ings have been sent to Professor Sidney J. Smith, of Yale College, and 
the hydroids and polyzoa to the Rev. Professor Hincks, of Leigh 
. Woods, near Bristol, England, who have kindly promised to report 
upon them. 

A paper entitled “Illustrations of the Fossil Fishes of the Devonian 
Rocks of Canada,” which is also now in the press, has been prepared 
and read at the last meeting of the Royal Society of Canada. This 
paper, which is illustrated by quarto plates, contains fuller descriptions 
than have yet been published of four out of the eight remarkable spe- 
cies discovered in 1880 and 1881 in the Upper Devonian rocks at Scau- 
menac Bay, Que., and the homologies of the Canadian Pterichthys or 
Bothriolepis are discussed at some length. 

A considerable portion of the letter-press of Part II of the first 
volume of the ‘ Contributions to Canadian Palseontology” has been 
written, and the lithographic plates required to illustrate it have been 
prepared. This report, which it is hoped will be issued early in the 
spring of 1887, will contain descriptions of the fossils, and more espe- 
cially of the crinoids and blastoids, of the Hamilton Formation of 
Western Ontario. 

A preliminary examination has been made of the large and interest- 
ing collections of Paleozoic and Mesozoic fossils made this year by 
Mr. R. G. McConnell in the Rocky Mountains, and of the Cambro- 
Silurian or Silurian fossils collected by Mr. A. P. Low on the pale 
branch of the Severn River. 

The skeleton of the Harp Seal obtained by Mr..T. C. Weston in 
1861, from the Post-Pliocene clays of Montreal, and that of the White 
Whale or Beluga (Delphinupterus catodon) found in deposits of similar 
ago at Cornwall, Ont., in 1870, have been skilfully articulated by Mons. 
Jules F. D. Bailly, and now form conspicuous objects in the upper flat 
of the Museum. 

Sixteen additional specimens of mammalia, six of which are seals, 
and thirty of birds, have been mounted and placed on exhibition dur- 
ing the year, and the number would have been greater but for the fact 
that Mr. Herring’s time up to the firat of April was occupied in clean- 


sun. J SUMMARY REPORT. 47 À 


ing and remounting a large number of specimens of birds, &c., which 
were sent to the Colonial and Indian Exhibition. All the species 
added to the Museum during the year in the department of zoology, a 
list of which will be found on pages 48-54 À, have been examined and 
determined, and the whole series of mammals and birds now in the 
cases has been re-labelled and re-arranged. Some progress also has 
been made in the labelling and classification of the numerous speci- 
mens of fossils and recent invertebrates that have also been lately added 
to the Museum. 

The number of letters written is 270, many of which partake of the 
nature of ‘‘ reports.” 

Most of Mr. T. C. Weston’s time has been spent in museum work, in 
the classification and arrangement of the Carboniferous, Cretaceous 
and Laramie fossils, in conjunction with Mr. Ami, in labelling and 
planning the arrangement of specimens of gold, Æozoon, &c., selected 
for transmission to the Colonial and Indian Exhibition, and in field 
exploration. 

During the months of July, August and September, he made large 
collections of fossils and lithological specimens from the Carboniferous, 
Devonian and Silurian rocks of Nova Scotia and Cape Breton. A list 
of these fossils, with other information, will be embodied in a forth- 
coming report* by Mr. Hugh Fletcher. 

Mr. Weston has also visited Céte St. Pierre, where he has collected 
as large a series of specimens as possible of ÆEozoon for exhibition in 
the museum and for distribution. . 

Mr. H. M. Ami has been occupied chiefly in the classification and 
labelling of fossils in the museum. All the species enumerated in Mr. 
Whiteaves’ recently published Report on the Invertebrata ofthe Lara- 
mie and Cretaceous rocks of the Bow and Belly Rivers and adjacent 
localities in the North-West Territory, and the fossil plants of the 
“ Jurasso-Cretaceous,”” Cretaceous and Laramie rocks of the North- 
West Territory, described by Sir William Dawson in 1885 and 1886, 
have been labelled, classified and placed upon exhibition in the mu- 
seam. A number of fossils from the Devonian rocks of the North- 
West and Hudson’s Bay Territory, and the whole series of fossil plants 
from the Carboniferous formation of New Brunswick, Nova Scotia and 
Cape Breton, in the possession of the Survey, have alsQ been labelled 
and classified. 

Collections of fossils made by Professor L. W. Bailey, Messrs. Hugh 
Fletcher, W. McInnes and W. H. T. Reed, at various localities in the 
provinces of Quebec, New Brunswick and Nova Scotia, consisting in 





* Part p of this volume. 
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all of some eight hundred specimens (some of which appear to belong 
to species not previously represented in the museum) have been ex- 
amined with a view to determine, as far as possible, the exact geological 
horizons of the rocks from which they were collected. The Palæozoic 
fossils collected by Mr. R. G. McConnell in 1885 from eight different 
localities in the Rocky Mountains, and in the early part of the season 
of 1886 from the Bow River Pass, have also been examined and pro- 
visional reports thereon prepared. The Cambro-Silurian fossils col- 
lected by Mr. F. D. Adams, in 1885, at Lake St. John, and those 


collected by Colonel Grant on the Island of Anticosti in the same year 


(which latter were sent to the Colonial and Indian Exhibition), have 
been studied, and the species determined. 
Collections of duplicate fossils, &c., have been sent to the Redpath 


Museum at Montreal, to the museums ‘of Queen’s University, Kingston, 


and of the University of Fredericton, N.B., also to those of the Agassiz 
Association of Montreal, and of the publie schools at Berlin and 
Blair, Ont. 

Daring two months of the year, Mr. Ami has been engaged in the 
field in the examination of fossiliferous rocks at various localities in 
the Eastern Townships of the province of Quebec, and in central On- 
tario, with the object of determining their exact geological horizons, 
as already stated on pages 20 a and 36 a. 

The following collections have been received duriug the year from 
members of the staff or gentlemen engaged in the work of the 
Survey — 


KR. Bell :— 


One Harp Seal (Phoca Grænlandica) from Blanc Sablon. 

One Peregrine Falcon (Falco communis) from Cape Chudleigh, 
Labrador. 

One Gyr Falcon (Falco sacer) also from Cape Chudleigh. 

One King Eider (Somateria spectabilis) from Ashc’s Inlet, Hud- 
son’s Strait. . 

One Long-tailed or Buffon’s Skua (Stercorarius cepphus) from Cape 
Chudleigh. 

One Glaucous Gull (Larus glaucus) from Resolution Island, Hud- 
son’s Strait. 

One Ivory Gull (Pagophila eburnea) from Resolution Island. 

One Kittiwake Gull (Rissa tridactyla) from Cape Chudleigh, 

One Fulmar Petrel (Procellaria glacialis) from Resolution Island. 

Two Black-throated Divers (Colymbus arcticus) from near Cape 
Digges, Hudson’s Bay. 
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Thirty-six specimens of fossils from the Albany River between its 
mouth and the forks. 
Twenty-one specimens of fossils from the Attawapishkat River. 


R. G. McConnell ;— 

(From the Rocky Mountains near the line of the Canadian Pacific 
Railway) :— 

One specimen of the Hoary Marmot or “Sifflear” (Arctomys 
pruinosus) from mountains near Devil’s Head Lake. 

One specimen of the Rocky Mountain variety of Parry’s Marmot 
(Spermophilus Parryi, var. B.) from the base ot Castle Moun- 
tain. 

One specimen of the Missouri Ground Squirrel (Tamias quadri- 
vittatus) from the base of Grotto Mountain. 

One Red Squirrel (Sciurus Hudsonius, var.) from the base of Wood 
Mountain. 

One Virginian Ow! (Bubo Virginianus) from Gap Siding, O.P.R. 

About 700 specimens of Paleozoic and 100 of Mesozoic fossils. 


J. B. Tyrrell and D. B. Dowling :— 

(From the Upper North Saskatchewan and its vicinity.) 

One Coyote or Prairie Wolf (Canis latrans) from Egg Lake. 

Two Badgers (Taxidea Americana) one from Sounding Creek, and 
one from Dried Meat Lake, near Battle River. 

One Striped Gopher (Spermophilus tridecemlineatus) from Nose 
Creek. 

Two Northern Pocket Gophers (Thomomys talpoides) from near 
Edmonton. 

One specimen of the western variety of the White-Footed Mouse 
(Hesperomys leucopus, var. oecidentalis.) 

One specimen of Cooper’s Shrew (Sorex personatus) from Pigeon 
Lake. 

Fifty-two skins of Birds, including three Magpies (Pica melano- 
leuca, var. Hudsonica), one Swainson’s Buzzard (Buteo Swain- 
soni), two Avocets (Recurvirostra Amcricana), one Wilson's Pha- 
larope (Steganopus Wilsoni), one Black-tailed Godwit (Limosa 
Hudsonica), two Willets (Totanus semipalmatus), two Upland 
Plovers (Actiturus Bartramius), one White Pelican (Pelecanus 
trachyrhynchus), and two Sooty Terns (Hydrochelidon lariformis.) 

Eggs of Swainson’s Buzzard, Avocet and Upland Plover. 

One hundred and twenty-five butterflies, and a small series of 
fresh-water shells. 

About four hundred specimens of Cretaceous and Tertiary fossils. 

4 
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T. C. Weston :— : 

Six hundred and eighty specimens of fossils from various localities 
near Arisaig, N.S. 

Twenty-four specimens of fossils from Lochaber, Antigonish 


county, N.S. 
Thirty-six do do do Escasoni, C.B. 
Eighty do do do George River, Bras d'Or, C.B. 


Forty-five do do do Lévis, Que. 
One hundred and twenty-five fossil plants from the Devonian 
rocks at various localities in Nova Scotia. 


A. P. Low:— 
Fifty-four specimens of fossils from the Cambro- Silurian or Silu- 
rian rocks of limestone rapid on the Fawn branch of the Severn 
River. 


A. C. Lawson :— 
Black variety of the Wood Chuck (Arctomys empetra) and five 
fresh-water shells (three Unio luteolus and two Anodonta Footi- 
ana) from Rainy Lake. 


H. M. Ami:— 

About one thousand specimens of fossils from the Cambro-Silurian 
and Silurian rocks at various localities in the provinces of 
Quebec and Ontario. 

Seventy-two specimens of fossils from the Post-Pliocene nodules 
of Green’s Creek, near Ottawa, Ont. 


L. W. Bailey :— 
About six hundred specimens of fossils, chiefly of Silurian age, 
from different localities in the provinces of Quebec and New 
Brunswick or from the adjacent parts of Maine. 


W. McInnes :-— 


Ninety specimens of fossils from the Silurian and Devonian rocks 
of New Brunswick. 


R. Chalmers : — 


Fifty specimens of fossils from the Upper Devonian rocks of 
Scaumenac Bay, Que. 

Four arrow-heads, a number of quartz chipped flakes and an 
ancient iron axe head, all from the Tabusintac River, N.B. 

Walrus bones from Miscou Island, N.B. 
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The additions to this branch of the museum, by presentation and 
purchase, are as follows :— 


By Presentation : 


The Department of Marine :—Specimens of the following species of 
mammals, birds, &c., all collected by Mr. F. F. Payne, in 1886, 
at Cape Prince of Wales, Hudson’s Strait :— 


Two Arctic Foxes ( Vulpus lagopus) in summer fur; three Hudson’s 
Bay Lemmings (Cuniculus torquatus) two in summer and one in 
winter fur, and one Polar Hare (Lepus timiius, var. arcticus) in 
winter far. ” 

One Stone Chat (Saxicola oenanthe) the first known to have been 
taken in Canada; one Shore Lark (Kremophila alpestris) ; one 
Water Thrush (Siurus nœvius) ; one Lapland Longspur (Plec- 

' trophanes Lapponicus) ; one Raven (Corvus corax) ; one immature 
Gyr Falcon (Falco sacer) in very dark plumage; one Rough- 
legged Buzzard (Archibuteo lagopus); two Rock Ptarmigans 
(Lagopus rupestris) one in fall summer, the other in winter plum. 
age; one Ring-necked Plover (-Ægialitis semipalmatus) ; pair of 
red Phalaropes (Phalaropus fulica'ius) ; one purple Sandpiper 
(Tringa maritima) ; one White-rumped Sandpiper (Tringa Bona- 
parti); male Brant Goose (Bernicla brenta); one Hutchins’ 
Goose (Bernicla Hutchins) ; two Long-tailed Ducks (Harelda 
glacialis), one male in summer plumage and one female; one 
Harlequin Duck (Histrionicus torquatus) adult male; one Her- 
ring Gull (Larus argenfatus); one common Tern (Sterna 
hirundo) ; one Great Northern Diver or Loon (Colymbus terqua- 
tus); one male Red-throated Diver (Colymbus septentrionaks) ; 
three Black Guillemots (Uria grylle), one an adult male in sum- 
mer plumage and two in winter plumage; and one little Auk 
(Mergulus alle), Four Eggs of the Shore Lark, twenty-two of 
the Water Thrush, twenty-four of the Snow Bunting (Plectro- 
phanes nivalis), eight of the Ring-necked Plover, four of the 
King Eider (Somateria spectabilis), five of the Herring Gull, one 
of the Common Tern, two of the Red-throated Diver, and seven 
of the Black Guillemot. 

One rather large variety of the Speckled or Brook Trout [Salvek- 
nus fontinalis). 


Department of Fisheries :— 


One Black Porpoise (Phocena communis) and one Hooded Seal 
(Cystophora cristata) both stuffed. 
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Smithsonian Institution, Washington :— 

Specimens of the following shells, viz.: Five Strombus gigas, two 
Tridacna elongata, two Mopalia Wossnessenskyi, two Pteroceras 
bryoniæ, one Triton tritonis, one Fusus proboscidiferus, one Cassis 
cornutum, one Spondylus sp., and six Capsa deflorata. 


Dr. R. Bell, Ottawa :— 
Black variety of the American Hare (Lepus Americanus) from the 
Hudson Bay district. 


Dr. Percy M. Mathews, York Factory, Hudson’s Bay :— 

One Weasel or Ermine (Putorius ermgneus) in winter fur, and one 
young Musk Rat (Fiber zibethicus) both from Fort Severn, Hud- 
son’s Bay. One Belted Kingfisher (Ceryle Alcyon) from Fort 
Severn. One Golden-winged Woodpecker (Colaptes auratus) 
and one Goshawk (Astur palumbarius) from York Factory ; 
three Goslings of the Canada Goose (Bernicla Canadensis) and 
one Lesser Scaup Duck (Fuliz afinis) from Fort Severn; one 
Long-tailed Duck (Harelda glacialis) in spring and one in 
autumn plumage, and one King Eider (Somateria spectabilis) 
all from York Factory ; two Surf Scoters (Œdemia perspicillata) 
from Fort Severn ; and one Black Guillemot (Uria grylle) from 
York Factory. These, though presented in 1865, were not re- 
ceived until 1886. 


Arthur Lagrrière, Temiscaming :— 
Fine specimen of the Ringed Seal (Phoca (Pusa) fetida) from 
Cape Digges, Hudson's Bay. 


W. Skinner, Toronto :— 
Specimen of the Harbor Seal (Phoca vitulina) from Nackvak, 
Northern Labrador, and siphuncle of a species of Crea), 
from Fort Churchill, Hudson’s Bay. 


Sir William Dawson :— 
Twenty-eight species of marine shells and seven of echinodermata 
from the Gulf of St. Lawrence. 


Montague Chamberlain, St. John, N.B.:— 

One Merganser (Mergus merganser), pair of Long-tailed Ducks 
(Harelda glacialis), one Kumlien’s Gull (Larus Kumlieni), one 
Great Black-backed Gull (Zarus marinus), two Gulls, immature, 
one young Cormorant (Graculus carbo?), two young Loons 
(Colymbus torquatus), and two Red-necked Grebes (Podiceps 
Holbolli. 
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James Deans, Victoria, B.C. :— 

Three fine specimens of a Trigonia (probably T. intermedia, Fah- 
renkohl), one of Thracia semipalmata, one of Unio Hubbardi, a 
cast of an Inoceramus, one Stephanoceras cepoides ; a fossil fruit 
(Dioonites Columbianus) two pieces of fossil wood and three con- 
cretions, all from the Middle Cretaceous rocks of the Queen 
Charlotte Islands. 


Walter R. Billings, Ottawa :— 
Two specimens (each the types) of Archæocrinus desideratus and 
Euspirocrinus obconicus, from the Trenton Limestone of Ottawa, 


Andrew B. Honderson, Ottawa :— 
Skull of Black Bear (Ursus Americanus) and do. of Beaver (Castor 
fiber) from the Sturgeon River. 


W. G. Allan, Marlbank, Ontario :— 
Stone implement of Indian manufacture. 


W. Moore, Bowesville, Ont. :— 
Stone gouge from the Black Rapids on the Rideau River. 


Rev. W. A. Burman, Griswold, Ont. :— 

Skin of Striped Gopher (Spermophilus tridecemlineatus) and skin of 
Ermine (Putorius ermineus), also two roots of “Cree Turnip” 
(Psoralea esculenta) as prepared for food by the Indians; all 
from Manitoba. 


F.R. Latchford, Ottawa :— 
Six fresh-water bivalve shells, viz., four Unio nasutus from Toronto 
Bay, and two Unio borealis from the Ottawa River). 


James Fletcher, Ottawa :— 
One Jumping Mouse (Zapus Hudsonicus), two Field Mice (Arvicola), 
one Striped Gopher (Spermophilus tridecemlineatus), and a Snake; 
all from Regina. 


P. B. Winning, Plantagenet, Ont. :— 
Specimens of characteristic fossils of the Trenton Limestone of 
that locality. 


T. A. Burrows, Winnipeg :— 
Fine specimen of the left valve of Inoceramus problematicus, from 
the Cretaceous rocks of Vermilion River, Riding Mountain, 
Manitoba. 
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H. K. Jordan, Newport, Monmouthshire :— 
Specimen of Buccinofusus Bernicien:is, a rare deep sea shell from 
the Dogger Bank, coast of Northumberland, and ten species of 
British Chitonide. 


Lyndwode Pereira, Ottawa :— 
Stone Maul from the Qu’Appelle District. 


R. L. Johnston, Banff, N.W.T. :— 
Rocky Mountain Rat (Neotoma cinerea). 


W. Craig, Russell, Ont. :— 


Adult male Porcupine (Ærethizon dorsatus) from the township of 
Russell. 


Samuel Edey, Aylmer, Que. :— 
Short-eared or Marsh Owl (4sio brachyotus) from Aylmer, Q. 


J. G. Vincent, Osnaburgh House, via Wabigoon, C.P.R. :— 
Two fossil shells from the Albany River. 

T. Probert, New Edinburgh, near Ottawa :— 
Female Marsh Harrier (Circus Hudsonicus). 


By Purchase :— 


Skin, &c. (since mounted), of Northern Fur Seal (Callorhinus 
ursinus) from the west coast of Vancouver Island, and skeleton 
of another specimen of the same, which latter has been cleaned 
and mounted by Mons. Jules F. D. Bailly. . 

One Blue Jay (Cyanurus cristatus), one Barred Owl (Syrnium nebu- 
losum), one Acadian Owl (Nyctale Acadica), and a pair of 
Snowy Owls (Nyctea Scandiaca) ; all from the neighborhood of 
Ottawa City. 

One Kildeer Plover (Œygialitis vociferus), and a young Eared Grebe 
(Podiceps auritus) ; both from the vicinity of Toronto. 

Two Cretaceous fossils, one Placenticeras placenta, var. intercalaris 
and an unusually large and perfect specimen of Cyprina ovata, 
var. alta, from the Bow River. 


Some large and interesting exotic shells have also been acquired 
by exchange with Prof. H. A. Ward, of Rochester, N. Y. 
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Borany. 


Prof. John Macoun was occupied during the early part of the past 
year in completing the third part of his catalogue of Canadian plants 
and in preparing a collection of Canadian plants for display in connec- 
tion with the Colonial and Indian Exhibition. Prof. Macoun left on 
the 8th of April for England, returning to Ottawa at the close of his 
duties in connection with the Exhibition on the 29th of November. 

The third part of the catalogue of Canadian plants above referred to, 


including a complete index to the first three parts, is a pamphlet of» 


228 pages. The three parts now published are arranged to bind toge- 
ther as a volume, which incloses in all 623 pages, and enumerates all the 
known dicotyledonous plants of the Dominion, with the geographical 
range and synonomy of each, constituting a flora of the Dominion, 
though without description of species. The volume contains the names 
of 101 orders, 584 genera and 2,207 species, exclusive of varieties. 
In consequence of Prof. Macoun’s absence, much of the work connected 
with the preparation of the index to the first volume was attended to 
by Mr. J. M. Macoun, while, for the same reason, Mr. James Fletcher 
of the Parliamentary Library, devoted a large amount of time an 
attention to the critical revision of the proof-sheets during the printing 
of the work. 

The only important collectign made during the past year is one by 
Mr. J. M. Macoun, while acting as assistant to Mr. A. P. Low, in the 
country between Lake Winnipeg and Hudson’s Bay. 

While in England, in connection with the Colonial and Indian Exhi- 
bition, Prof. Macoun devoted himself to giving information in regard to 
tbe collection of woods and natural products shown there, in which 
much interest was manifested, both from a strictly scientific point of 
view and in their commercial bearings. Relations were also estab- 
lished with various institutions, which will prove of advantage in con- 
‘nection with the prosecution of the botanical work. 


In addition to the work above mentioned, as having been performed . 


by Mr. J. M. Macoun, while acting as assistant to Prof. Macoun, he 
has mounted for the Herbarium during the past year 1,367 sheets of 
specimens of Canadian, United States and European plants. 

These have been sent to various institutions and individuals in 
exchange for other specimens, or in consideration of assistance rendered 
in the prosecution of the work. 
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CHEMISTRY AND MINERALOGY. 


Mr. G. C. Hoffmann furnishes the subjoined summary of work carried 
out by him, or under his direction, in the laboratory of the survey, 
with a list of donations to the mineralogical section of the museum. 
In addition to the work mentioned in Mr. Hoffmann’s report, he has 
devoted a portion of his time to superintending the arrangement of the 
specimens in the museum, and in determining and naming them. 

In accordance with the practice of preceding years, the work carried 
out in the chemical laboratory during the past year, may, on the whole, 

#be said to have been of a purely practical character; the time having 
been almost entirely occupied in the examination and analysis of such 
minerals, etc., as were considered likely to prove of commercial im- 
portance. The work embraced :— 


I—Analyses of numerous iron ores. 
II—Analyses of copper and manganese ores. 
IiI—Analyses of platinum ore. 
IV—Analyses of several mineral waters. 
V—Gold and silver assays—The number of which far exceeded that 
of any preceding year. 
VI—Miscellaneous examinations—under which heading are included 
cement-stones, marls, saline deposits, etc., etc. 


There has been a very marked increase in°the number of mineral 
specimens received for examination; these amounted to five hundred 
and forty-six, as compared with three hundred and thirty-nine for last 
year. By far the greater number of these were brought by visitors, 
and the results of the examination, together with information in re- 
gard to their economic value, were, in most instances, communicated 
in the course of a personal interview. The number of letters written 
amounted to one-hundred and fifty-one, the majority of which constituted 
reports embodying the results of the examination, analysis or assay of 
mineral specimens—cHiefly those received from distant parts. 

Mr. F. D. Adams, assistant chemist, was engaged in laboratory work 
up to tho close of the first week in April, when he left for England on 

- matters connected with the Colonial and Indian Exhibitlon, Mr. E. B. 
Kenrick, who has been acting as junior assistant chemist, merits com- 
mendation for the diligence with which he has applied himself to the 
work entrusted to him. 

In the mineralogical section of the museum many of the old speci- 
mens have been replaced by better ones, and one hundred and fifty-one 
new ones added, including the following presentations :— 
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Allan, W. A., Ottawa :— 
Four specimens of muscovite, from the Villeneuve mica mine, 
Villeneuve, Ottawa county, Que. 


Elwyn, T. Victoria, British Columbia :— 
Platinum ore, from Granite Creek, Similkameen River, B.C. 


Ells, R. W., of the Geological and Natural History Survey, Ottawa: 
Steatite, from Gouverneur, Lawrence county, N.Y. 
Asbestus, from Maryland, U.S.A. 
Asbestus, from Italy. 
Asbestus yarn and sheeting, manufactured from the asbestus of 
Thetford, Megantic county, Quebec. 


Fletcher, James, Ottawa :— 
Chabazite, from the Bay of Fundy, NS. 
Concretionary nodule, from Green’s Creek, Gloucester, Carleton 
county, Ont. 


Harrington, Dr. B. J., Montreal : — 
Sodalite, from Mount Royal, Montreal, Que. 
Huronite, from between Lochalch and Missinabi stations, C.P.R. 


Hill, Albert J., C.E., New Westminster, British Columbia :— 
Molybdenite, from Lillooet River, vicinity of New Westmin- 
ster, B.C. 


Keefer, T. A., Port Arthur, Ont. :— 
Five specimens of argentite and one specimen of argentite asso- 
ciated with native silver, from the Porcupine mine, district of 
Thunder Bay, Ont. 


Kirkland, ——, Port Arthur, Ont. :— 
Two specimens of native silver from the Beaver mine, district of 
Thunder Bay, Ont. 


Leateh, J. A., Ottawa :— 
Specular iron ore, from Shefford, Shefford county, Que. 


Moberly, H. J., Fort Vermilion, N.W.T. :— 
Four specimens of gypsum, from Peace Point, Peace River, 
N.W.T. 


Onésime Frère, Professeur d'histoire naturelle, Pensionnat des 
Frères des Ecoles Chrétiennes, Lyons (Rhône), France : — 
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Arseniosiderite, from a manganese bed at Romanéche, Depart- 
ment of Saône-et-Loire, France. A rare mineral found only at 
this locality, and then but at rare intervals, 

Walchowite, from between Thonon and the Château des Allignes, 
Haute Savoie, France. 

Amianthus (fibrous hornblende) from the Piedmontese Alps, Italy. 

Talc, from the quarry of Braly, near Pinnerolo, Piedmont, Italy. 

Vangnerite, from Vangnerais, near Lyons, France. 

The foregoing are all handsome specimens. 


Powell, E. Grant, Ottawa :— 
An association of quartz, mica and apatite, from the township of 
Miller, Frontenac county, Ont. 
Specimens of mica, with inclusions, from the same locality. 


Reed, Dr. James, Reedsdale, Megantic county, Que. :— 
Specimens of chromite from the townships of Thetford, Coleraine 
and Leeds, Megantic county, Que. 


Rehm, Gustav Von, Ottawa :— 
Specimen of muscovite, with inclasions of para from the Ville- 
neuve mica mine, Villeneuve, Ottawa county, Que. 


Rhodes, Curry & Co., Amherst, N.S. :— 
A specimen of red sandstone (cube, dressed), from Amherst, N.S. 


Russell, M. L., Renfrew, Ont. :— 
Pyrrhotite, from the township of McKin, near ne district of 
Nipissing, Ont. 


Shirley, L. H., C.E., Buckingham, Ottawa county, Que. : — 

A crystal of black tourmaline, from Wakefield, Ottawa county, 
Que.; and the following from the Villeneuve mica mine, Ville- 
neuve, Ottawa county, Que. :— 

Five specimens of microcline. 

Specimens of quartz. 

An association of quartz, muscovite, albite and garnet. 

Specimens of albite. 

A large fragment of albite (in association with some muscovite, a 
little quartz and garnet) penetrated by crystals of black tourma- 
line. This isa very handsome specimen. 


Torrance, J. F., Montreal :— 
Infusorial earth, from Folly Lake, Colchester county, N.S. 
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Treen & Fish, Newcastle, N.B. : — 
À specimen of grey sandstone (cube, dressed), from the vicinity of 
Newcastle, Northumberland county, N.B. . 


Welden, F. C., Grenville, Que. :— 
A specimen of disseminated graphite, from Grenville, Argenteuil 
county, Que. 


Wylie, W. H., Carleton Place, Ont. :— 
Two specimens of barite, from Pakenham, Ont. 


Young, James :— 
À specimen of dolomite (cube, dressed), from the Narrows of 
Lake Manitoba. 


Mr. C. W. Willimott was actively engaged, up to the time of his de- 
parture for England, at the close of March, in receiving, cataloguing 
and packing the mineral collection for the Colonial and Indian Exhibi- 
tion. 

The greater part of Mr. R. L. Broadbent’s time has been devoted to 
the permanent labelling of the mineral collection, re-adjusting of some 
of the cases, and work of a like nature. He has made up and cata- 
logued six mineral collections, comprising 340 specimens, for distribu- 
tion. He also rendered some assistance to Mr. Willimott, and, after 
the latter’s departure, attended to matters connected with the shipment 
of such goods as arrived too late to be forwarded with the first consign- 
ments. ¢ 


Maps. 


The greater part of the time of Mr. S. Barlow, chief draftsman, has 
been devoted, as usual, to the general superintendence of the mapping 
work, and in discussing the material for the selection of fixed points in 
the various sheets in progress. 

Mr. Barlow furnishes the following memoranda of maps completed, 
or in course of completion :— 


British Columtia.—A map of the western part of Vancouver Island 
and adjacent coast on a scalo of eight miles to an inch, which is intended 
to illustrate a forthcoming report on the geology, is now nearly ready 
for the engraver. Mr. Bowman’s revised map of the southern interior 
of the same province is in the draftsman’s hands, and will probably be: 
finished this winter. The map of the Cariboo mining district is also- 
in course of compilation, and will be pushed through as. rapidly as. 
possible. 
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British Columbia and North-West Territory —Dr. Dawson’s map of a 
portion of the Rocky Mountains, mentioned in the last summary report, 
has been completed and published as a reconnaisanco map, including 
-all available information up to date. 


North-West Territory. —A map of the Cascade coal basin, on a scale 
of 14 inch to the mile, in the Rocky Mountains, has been drawn and 
photo-lithographed, and is published in Dr. Dawson’s report. Mr. 
McConnell’s map of the Cypress Hills and Wood Mountain has been 
-engraved and published. Mr. J. B. Tyrrell’s map, comprising the 
third sheet on an uniform scale of 8 miles to an inch, and including 
the country between the upper parts of the Bow and North Saskatche- 
wan rivers, will, it is hoped, be completed for publication in a few 
.months. 


Manitoba and Western Ontario.—Mr. Lawson’s map of the Lake of 
the Woods and its vicinity is in the hands of the engraver, and will 
very shortly be published; various unforeseen difficulties, in connec- 
tion with the topography of this map, have unavoidably delay ed its 
publication. Work to the south and south-east of the above sheet, also 
-carried out by Mr. Lawson, is in the draftsman’s hands, but will not 
be completed for publication before the work of another season in the 
field is available. 


Ontario.—Mr. E. D. Ingall has, in the course of completion a con- 
toured map of Silver Mountain and vicinity, Thunder Bay district. 
‘This covers an area of forty square miles, and will be published in a 
few months. 

Mr. Cochrane has continued the work of last season in sheet No. 115, 
referred to as in course of revision in the last summary report. Dur- 
ing the past season he was occupied from June 28th to October 24th in 
-examining and correcting 900 square miles of the area embraced, leav- 
ing about 300 square miles to }-e revised before the completion of the 
sheet. Inthe course of this work, various measurements were made 
where found necessary. The progress of the mapping work by Mr. 
-Coste and assistant is referred to elsewhere. Copies of 57 township 
plans in Ontario have been procured, and about 750 miles of railway 
lines, on a large scale, have been copied, for the purpose of checking 
and correcting the township surveys. 


Quebec.—The map of Lake Mistassini has been published in Mr. Low's 
report. In the course of Mr. Ells’ examination of a part of the Eastern 
‘Townships, a number of road surveys have been made, and are being 
-added to the engraved map. It has been found impossible, owing to 
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the press of work in the office, to add much to the map of O‘tawa and: 
Pontiac counties during the past year. 


New Brunswick.—One sheet (plan 2 S.W.) has been published. 


Nova Svotia.—One sheet (plan 4 N.W.) has been published. 
The work in progress in Nova Scotia and New Brunswick, with: 
surveys carried out in the region between Hudson Bay and Lake Win- 


nipeg, is fully noticed in connection with the field work of the various 
parties. 


LIBRARY. 


The Librarian, Dr. Thorburn, reports that during the year 1886, 
from January Ist to December 31st, 8,185 copies of the Geological and 
Natural History Survey publications were distributed; of these, 6,924 
wero distributed in Canada; the remainder, 1,261, were sent as ex- 
changes to scientific and literary institutions and individuals in Amer- 
ica, Europe, India, Japan and Australia, &c. 

Seven hundred and twelve publications, including books, transac- 
lions, memoirs, periodicals, pamphlets and maps, were received as ex- 
changes. There were added to the library, during the year, by pur- 
chase, 101 volumes, besides 43 scientific magazines and periodicals on 
geological, mineralogical and natural history subjects which were sub- 
scribed for. | 

During the year 189 volumes were bound. There are now in the 
library about 6,500 volumes. The number of letters reeeived was 
1,060, the number sent out, 898. 

During the past year a card catalogue has been completed, and is 
now in use. It will be found to be of great practical value, and will 
materially assist the members of the Geological Survey in finding, 
more readily than formerly, what books there are in the library which 
treat of any subject on which information is wanted. 


4 
VISITORS. 
The number of visitors to the museum during the year ended 31st 


. December, 1886, was 14,465, an increase, as compared with the pre- 
vious year, of 1,022. 


STAFF, APPROPRIATION, EXPENDITURE AND CORRESPONDENCE. 


The strength of the staff at present employed is 50, viz., profes- 
sional, 34, ordinary, 16. 
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During the year the followiug promotions were made in the perma- 
nent staff :— 

Messrs. L. M. Lambe and A. P. Low from third class to second class 
clerks. 

The amount available for the fiscal year enaed 30th June was :— 


Civil list salaries, appropriation .... ......,.......... $ 36,200 00 
General purposes dO ........ Seetrucese caus 78,858 O1 


Total 0 cesse ns see $115,053 ol 


The expenditure may be summarized under the divisions named as 
follows :— | 


Pay-list salaries....... vue NANTES esp... à fe $ 85,936 08 
Wages, temporary employees .......... soso. 19,142 65 
Exploration and survey... eee. ee 006.000, 36,395 44 


Printing and lithography............ se... 15,888 45 
Purchase specimens..........., ,.... lobes 1,722 05 
Purchase books and instruments............ “suoese 8,334 16 
Laboratory apparatus and chemicals...... ........... 329 14 


Stationery .. 000 sono. sevcce soso cons ssosssvosssecs 691 89 
Incidental and other expenses.............,....,.... 3828 02 


$116,662 83 
Less paid in 1885...... Session 11,006 59 
mm (OA, 
$105,656 24 

Advances to field explorers and others on account 
TRS 7 de sonne esse tenues ; ‘8,837 48 
Unexpended balance civil list appropriation......... 268 97 
Unexpended balance contingency appropriation...... 2% 32 


$115,063 01 


The correspondence of the branch shows a total of 10,673 letters 
sent, and 8,420 received. 


1 have the honor to be, Sir, 
Your obedient servant, 
ALFRED R. C. SELWYN, 
Director. 


ADDITIONS TO THE LIBRARY. 


FROM JANUARY 4ra to DECEMBER Slsr, 1886. 


CANADA. 


Department of Inland Revenue, Ottawa — 
Report, Retarns and Statistics of the Dominion of Canada. 1885. 
Report on Canal Statistics, Sapplement No. 1 to Report for 1885. 
Report on Inspection of Weights and Measures, Supplement No. 2 to Report 
for 1885. 
Report on Adulteration of Food, Supplement No. 3 to Report for 1885. 
Department of Agriculture, Ottawa :— 
Report from 1869-73. 
Report for year 1885. : 
Appendix to Report for 1885 (3 copies). 
Report on Canadian Archives 1886. 
Colonial and Indian Exhibition. Official Catalogue. 1886. 
Report on Agricultura] Colleges and Experimental Farm Stations, with 
suggestions relating to Experimental Agriculture in Canada, W. Saunders, 
1886 


Canada : its Resources, History and Natural Productions, Ottawa. 1886. 
Depariment of Justice, Ottawa :— 
Report of Minister. 1885. 
Department of Public Works, Ottawa :— 
Annual Report, 1885. 
Auditor-General’s Office, Ottawa :— 
Estimates for year ending June, 1887. 
. Report on Appropriation Accounts. 1885. 
Department of Marine, Ottawa :— 
Eighteenth Annual Report. 1885. 


Report of the Hudson’s Bay Expedition Under Command of Commander 
Gordon, R.N., 1885. 


Charts of Temperature of H. B. region. 1884-85. 
Georgian Bay Channel Pilot, Chaps. 1, 2, 1886, Cabot Head to Cape Smith, 
Commander Boulton, R.N. 
Department of Fisheries, Ottawa :— 
Annual Report. 1885. 
Catalogue of Canadian Pinnipedia Cetacea, Fishes and Marine Inverte- 
brata, by J. F. Whiteaves. Colonial and Indian Exhibition. 1886. 
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Department of the Interior, Ottawa :— 

Annual Report. 1885. 

Descriptions of the Townships of the N.W. Territory, W. 4th and 5tb 
Initial Meridian. 1886. 

Report of the Commissioner of N. W. M. Police. 1885. 

Detailed report upon all Claims of Land and right to participate in the 
North-West Half-Breed Grant by settlement along the South Saskatche- 
wan, &c. 1886. 


Department of Militia, Ottawa :— 
Annual Report. 1885. 
Report upon the Suppression of the Rebellion in the North-West Terri- 
tories and Matters in Connection therewith in 1885. 


Department Secretary of State, Ottawa :— 
Report for 1885. 
Civil Service List of Canada. 1886. 
Report Board of Civil Service Examiners of Canada for 1885. 


Department of Indian Affairs, Ottawa :— 
Annual Report for 1885 (five copies). 


Department of Railways and Canals, Ottawa :— 
Annual Report. 1885. 
Railway Statistics of Canada. 1884-85. 
Report Canadian Pacific Railway. 1877. 


Post Office Department, Ottawa :— 
Report for 1885. 
Postal Atlas, Province of Quebec. 1880. 
Postal Map of Ontario. (no date.) 
Official Postal Guide. 1886. 


Department of Customs, Ottawa :-— 
Trade and Navigation Returns for years 1860-83. 1885. 


Department of Finance, Ottawa :— 
Shareholders of the Chartered Banks of the Dominion of Canada. 1885. 


Canada Gazette, Ottawa :— 
Vol. 19. 1885-6.° 
Vol. 20. 1886-7. 


House of Commons, Ottawa .— 
Hansard. Vol. 17. 1885. 


The Senate, Ottawa :— 
Debates of the Senate of Dominion of Canada. Session 1886. 


Legislative Assembly, Toronto :— 
Journals Vols. 2-10. 1868-77. Vols. 12-18. 1879-85. 
Sessional Papers. Vol. 1. Parts 1-2 1868-9. Vol 2 1869. Vol 3. 
Parts 1-2, 1870-1. Vol.4. Parts 1-2. 1871-2. Vols. 5-7. 1873-4. Vols. 
9-17. 1877-85. 


Commissioner Crown Lands, Toronto :-— 
Reports 1870-71. 1881-85. 
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Accounts of the late Province of Canada and the Provinces of Ontario and 
Quebec with the Dominion of Canada, from July, 1867, to June, 1885. 
Public Accounts of Province of Ontario for year 1885. 


Manitoba Gazette : 
Vol. 15. 1886. 
Statates of the Province of Manitoba. Vol 1. 1885. 
Census of the Three Provisional Districts of the North-West Territory. 1884-85. 
Minster of Mines, British Calumbia :— 
Annual Report. 1685. 
Department of Mines, Nova Scotia :— 
Report for 1885. | 
Report of the Committee consisting of Dr. E. B. Tylor, Dr. G. M. Dawson, 
Sir H. Lefroy, Dr. D. Wilson, Horatio Hale, R. G. Haliburton and G. W. 
Bloxam, appointed for the purpose of investigating and publishing Re- 
ports on the Physical Characters, Languages, &c., of the North-West 
Tribes of the Dominion of Canada. 1886. 


Canadian Institute, Toronto :— 
Proceedings (3 ser), Vol.4. No.1. 1886, 
Le Naturaliste Canadien, Cap Rouge :— 
Vol 16. 1886. 
Canadian Entumolougist, London :— 
Vol. 16. No. 12. 1884. 
Public Library, Toronto :— | 
Second Annual Report. 1885. 
iid Naturalists’ Club, Ottawa :— ° 
Transactions. Vol. 2. No.1. 1886. 
Historical and Scientific Society, Winnipeg :— 
Transactions. Nos. 19-21. 1885-6. 
Annual Report for year 1885-6. 


Université Laval :-— 
Annuaire 1886-7. : 
Seminaire de Chicoutimi :-— 
Annuaire No. 6. 1885-4. 
Royal Society of Canada :— 
Proceedings and Transactions. Vol 3. 1885. 
Wycliffe College, Toronto :— 
Calendar 1885-6. 
Commissioner of Crown Lands, Quebec :— 
Report. 1868. 1870-85. 
Annual Report of the Inspector of Prisons and Public Charities upon the 
Common Gaols, Prisons, &c., of Province of Quebec. 1886. 
Abstract of Life Insurance in Canada for 1885, 


Diplome d'Honneur, Exposition Universelle d'Anvers 1885, Awarded to the 
Geological Survey of Canada. 1885. 
5 
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Amos BowMan :— 
Preliminary Report on Field Notes in Cariboo District, B.C. 1885. 


W. A. ALLAN, Ottawa :— 


Report on the Property of the St. Onge Gold Mining Company, 1886, by 
Prof. E. J. Chapman. 


Dominion Land Surveyors, Ottawa :— 
Proceedings. 1886. 


Hamilton Association :— 
Journal and Proceedings. Vol.1. Part 2. 1884-85. 


Natural History Society, St. John :— 
Bulletin No. 5. 1886. 


Weekly Sentinel, Port Arthur :— 
Vol.11. Nos. 4,5. 1886. 
Notes on Gaspesia (2nd ed.) 1885. 
À. M. Mackay, Pictou :— 
Organic Siliceous Remains in the Lake Deposit of Nova Scotia. 1885. 
Note on the Fresh- Water Sponges of Nova Scotia. 1886. 
New Fresh-Water Sponges from Nova Scotia and Newfoundland. 1886. 
Rev. D. Honxyman, Halifax :-— 
Geological Notes of Excursions with Members of  e British Association 
and others. 1884. 


Dr. J. B. Baker Epwarps, Montreal :— 


Paper on Arsenical Poisoning due to the Commercial and Domestic Uses 
of Arsenic. 1885. 


School Architecture and Hygiene with Plans and Illustrations for use of 
School Trustees in Ontario. 1885. 


Sm WrciraM Dawson, Montreal :— 
On Rhizocarps in the Erian (Devonian) Period in America. 1886. 
The Geological History of the North Atlantic. (Presidental address. B. As- 
sociation. 1886.) 


EH. W. Ganone, St. Stephen, New Brunswick :— 
Is Littorina Litorea Introduced or Indigenous. 1886. 
A. K. Monrpetir, Levis :— 
L’Amiante c’est le Million. 1884. 
C. W. Ross, Montreal :— 
Investigations between Mingan and Labrador, by W. Couper. 1868, 
Davenport Academy of Nat. Sciences. Vol. 1. 1875-76. 
Royal Society’s Proceedings, London. No. 219. 
Pror. Ramsay WRIGHT, Toronto :— 
Summer Camp, with Notes on the Anatomy of Fishes. 18865. 
J. G. Bovninot, Ottawa :-— 
Canada as a Home. 1882. 


G. M. Dawson, Ottawa :— 
The Canadian Rocky Mountains, with special reference to that part of the 
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Range between the 49th parallel and the Head Waters of the Red Deer 
River. 1886. 


LAppe J. C. LAFLAMME :— 
Le Saguenay, Easai de Géographie Physique. 1886. 


E. SETon :— 
The Birds of Western Manitoba. 1886. 


EH Hata, Clinton, Ont. :— 
The Origin of Language and the Antiquity of Speaking Man. 1886. 


UNITED STATES. 


United States Geological Survey, Washington :— 

Monograph. Vol.9. 18865. 

Bulletin Nos. 27-30. 1886. 

Fifth Annual Report. 1883-4. 

Mineral Resources of the United States, by A. Williams. 1883-4. 
United States Coast and Geodetic Survey, Washington :— 

Report 1884. 


Library Surgeon-General’s Office, Washington :— 
Index Catalogue. Vol 7. 1886. 

Director of the Mint, Washington :— 
Fourteenth Annual Report. 1886. 


&ecretary of the Treasury, Washington :— 
Annual Report. 1886. 
Census Department, Washington :— 
Tenth Census of the United States. Vols. 14, 16, 18, 20. 1885-6. 
Smithsonian Institution, Washington :-— 
Reports for 1883, 1884. 
List of Foreign Correspondents of the Sinithsonian Institution. 1885. 
List of Institutions in the United States receiving publications of the 
Smithsonian Institution. 1886. 
U.S. Entomological Commission :— 
Fourth Report. 1886. 


Treasury Department, Washington :— 
Report upon Alaska and its People, by Capt. G M. Baily. 1880. 
Report of a Military Reconnaisance in Alaska, 1883, by Lieut. F. Schwatka. 
Report of the Cruise of the U.S. Revenue Steamer Corwin in the Arctic 
Ocean, by Lieut. C. L. Hooper. 1880. 
Ordnance Department, Washington :— 
Annual Report. 1885. 


Chief of Engineers U.S. Army, Washington :— 
Annual Report. Parts 1-4, 1886. 
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State Geologist, New York :— 
Report for 1882-83-84, accompanied by a Geological Map of the'State. 
Report of the State Geologist, giving an account of the conditionjof the 
work upon which he is engaged. 1881. 
Natural History of the State of New York. Palæontology of New. York. 
Vol. 5. Partl. Nos.1-2 Text and plates. 


American Chemical Society, New York :— 
Journal. Vol.7. Nos. 9,10. 1885. 
co ' & 8  “ 1-8. 1886. 


State Museum of Natural History, New York :— 
33rd-38th Annual Reports. 1880-85. 


American Museum of Natural Histury, New York :— 
Annual Report of Trustees. 1885-86. 
Bulletin. Vol. 1. Nos.6-7. 1885-86. 


American Geographical Society, New York :— 

Journal. Vol.:'1. Nos.2-10. 1859. 
" No. 2. 1870. 

1873. 

1874. 

1874. 

1852. 

. 1856. 

Proceedings. Vol. 1. Nos. 1-4. 1862-63. 
5 ey 2: “ 1-4. 1868-64. 


Cornell University, Ithaca :— 
Library Bulletin. Vol. 2. Nos. 1-2. 1886. 


American Ornithological Union, New York :— 
Bulletin. No.1. 1886. 


Academy of Natural Sciences, New York :— 
Annals. Vol.3. No.9. 1886. 
Transactions. Vol.5. Nos. 4-5. 1886. 


Military Service Institution, Governor's Island; New York :— 
Journal. Vol. 7. Nos. 25, 26, 28. 1886. 


Geologieal Survey of New Jersey :— 
Annual Report. 1885. 
Brachiopoda and Lamellibranchiata of the Raritan,Clays, and Greensand 


Marls, by R. P. Whitfield. 1885. 


Engineers’ Club of Philadelphia :— 
Proceedings. Vol. 5. 1886. 


Geological Survey of Pennsylvania :— 
Reports of Progress. RR. T3. C5. AA. Also Atlas AA. 1885. 
Product and Exhaustion of the Oil Regions of Pennsylvania and New York, 
by C. A. Ashburner. 1885. 
Geology and Natural Gas in Pennsylvania and New York. 1885. 
List of Publications of the Survey. 1885. 
Annual Report and Atlas. 1885. 
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Lehigh University, Ithaca :— 
Library Bulletin. Vol. 2. No. 1. 1886. 


Loological Society, Philadelphia :— 
Fourteenth Report of the Board of Directors. 1886. 


University of Vermont and State Agricultural College, Burlington : — 
Catalogue. 1885 -86. 


Museum of Comparative Zoology, Cambridge .— 
“Memoirs. Vol10. No.2. 1884. 
Bulletin. “ 12. Nos. 3-4. 1886. 

5 “#18 No.1. 1886. 
Report of the Curator. 1885-86. 


Peabody Academy of Sciences, Salem :— 
Eighteenth Annual Report. 1886. 


Peabody Museum of American Archæology and Ethnology, Cambridge : — 
Eighteenth and Nineteenth Annual Reports Vol.3. Nos.5,6. 1886. 


Appalachian Mountain Club, Boston :— 
Appalachia. Vol.4. No.3. 1886. 
Annual Register. 1886. 


American Society of Arts and Sciences, Boston :— 
Proceedings. Vol. 13. (N.ser.) Parts 1,2. 1885-6. 


Society of Natural History, Boston :— 
Memoirs. Vol. 3. Nos. 12,13. 1886. 
Proceedings. Vol. 23. Part 2 1884-86. 


Harvard University, Cumbridge :— 
Bulletin. Vol. 4. 1886. 
Annual Report. 1884-85. 


Broun University, Providence, R.I. :— 
Annual Report of the President. 1885-86. 
Catalogus Universitatis Brunensis. 1886. 


Natural History Suciety, Newport :-— 
Proceedings. 1883-84. 


Public Library, St. Louis, Mo. :— 
Annual ‘Report. 1884-85. 


Academy of Nutural Sciences, Davenport, Iowa :— 
Proceedings. Vol 4. 1882-88. 

Commissioner of Mineral Statistics, Lansing, Michigan :— 
Annual Report. 1883-84. 


Agricultural College, Lansing, Michigan :— 
Bulletin. Nos.10-21. 1885-86. 
The Mining Review, Chicago :— 
Vol. 11. Nog. 1-25. 1884. 
“ 12. Nog. 1-22, 24-25. 1884. 
“ 13. Nos. 1-4, 6-15, 17-26. 1885. € 
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“ 14. 1885. 
“ 15. 1886. 
“ 16. 1886. 
State Mineralogist, California :— 
Fifth Annual Report. 1885. 
California Academy of Science — 
Pak: Vol.1. Nos 1-4 1884-86. 
«© 2. No.5. 1886. 


Geological Survey of Alabama :— 

Report on the Warren Coal Field, by H. McCalley. 1886. 
American Chemical Journal, Baltimore :— 

Vol 8. 1886. 


Geological and Natural History Survey of Minnesota, Minneapolis :— 
Fifth Annual Report. 1876. 
Geological Survey of Ohio :— 
Preliminary Report. 1886. 
Society of Natural History, Cincinnati, Ohio :— 
Journal Vol.9. Nos. 1-2. 1886. 
Agricultural Station, Columbus :— 
Fourth Annual Report. 1885. 
Denison University, Granville :— 
Bulletin. 1886. @ 
G. F. Becxee, U.S. Geological Survey, Washington :— 
The Washoe Rocks. 1885. 
A Theorem of Maximum Dissipativity. A new law of Thermo-Chemistry. 
1885. 
J. Le Conta, Berkeley, California :— 
A Post-Tertiary Elevation of the Sierra Nevada, shown by River Beds. 
1886. 


J. W. Jackson, Berkeley, Cal. :— 
Mineralogical Contributions. 1886. 


C. H. Hrrcxcocx, Hanover, N.H.:— 
Geological Map of the United States. 1886. 


T. V. Munson :— 
Address on Native Grapes of the United States. 1885. 
Address on American Grapes. 1886. | 


SHELDON JACKSON :— 
Report on Education in Alaska, with aoe and Illustrations, 1886. 


Jas. W. Queen A Co., Philadelphia :— 
The Microscopical Bulletin. 1886. 


W. J. McGre:— 
_Map of the United States. 1884. 
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A.J. Tivrany — 


Geology of Scott County, Iowa, and Rock Island County, Illinois. 1885. 
W. E CLayroLe :— 


On Pteraspidian Fish in the Upper Silurian Rocks of North America. 1885. 
A. 8. Pacxann, Providence :— - 

Memoirs of Jeffries Wyman. 1814-1874. 

Geological Extinction and some of its Apparent Causes. 1886. 
À Haçu and J. G. Ipornes :— 


Volcanic Rocks of the Republic of Salvador, South America. 1886. 
C. D. WaLoorr :— 


Classification of the Cambrian System of North America. 1886. 
E. 0. Uimcu, Cincinnati — 

Contributions to Canadian Palaeontology. Vol.1. 1886. 

Cretaceous Metamorphic Rocks of California. 1886. 


Report of the Lower Silurian Bryozoa of Minnesota, with Preliminary 
descriptions of some New Species. 1886, 


W, G. Rica — 
Illustrated New Mexico. 1885. 


Por. Rotanp D. Invine :— 


Preliminary Paper on an Investigation of an Archæan Formation of the 
North Western States. 1885. 


C. L Hearice :— e 
A Final Report on the Crustacea of Minnesota included in the orders 
Cladocera and Copepoda. 1884. 


Types of Animal Life selected for Laboratory use in Inland Districts. Part 
L Anthropoda. 1885. 


Poor, J. J. NEWBERRY :— 


Notes on the Geology and Botany of the Country bordering the Northern 
Pacific RR. (No date.) 


J. H Lewis — 
Ancient Rock Inscriptions in Eastern Dakota. 1886. 
The “ Monumental Tortoise ” Mounds of De-coo-dah. 


1886. 
Dr. Pergror FRAZER :— 


General Notes on the Geology of New York County, Penn. 1885. 


The Application of Composite Photography to Handwriting, and especially 
to Signatures. 1886. 


J. C. Rossi :— 
Existing Glaciers in the United States. 1885. 
Jutzs Marcou :— e 


Explication d’une Seconde Edition de la Carte Géologique de la terre, 
1885. 


Jas. B. Eaps, New York :— 


Discussion on Paper of E. L. Corthell on the South Pass Jetties. 1885. 
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M. E. Wapsworrta :— 
List of Publications. 1878-86. 


On a Supposed Fossil from the Copper-bearing Rocks of Lake Superior. 
1884. 


The Theories of Ore Deposits. 1884. 


On the Relations of the “ Keweenawan Series” to the Eastern Sandstone in 
the Vicinity of Torch Lake, Michigan. 1884. 


Lithological Studies: a Description and Classification of the Rocks of 
the Cordilleras. (No date.) 


Syenite and Gabbro in Massachusetts. 1885. 


Q. E. DiokeRmMAN and M. E. WADsWoRTH :— 

An Olivine bearing Diabase from St. George, Maine. 1885. 
J. H. Soupper :— 

The Cockroach of the Past. 1886. 


W. J. Hrczæy, Lake. Geneva, Wisconsin :— 
A paper on Elephas Primogenius. 1886. 
On the Northern Pitcher Plant or the Side Saddle Flower. 1886 
Carnivorous Plants. 1886. | 
On the Microscopic and General Characters of the Peach Tree affected by 
the “Yellows.” 1881. | 
A. W. Voapes, Governor's Island, N. Y.H.:— 
Notes on the Distribution of Iron Ores in the United States, compiled from 
Geological Reports. 1886. 
Annual Reports of War Department, Wadhington, upon the Geographical 
Survey West of 100th Meredian. App. JJ. 1876. 
App. NN. 1877-1878. 
App. OO. 1878, and Topographical Sheets, Wheeler. 1876-1877-1878. 
Journal of the Royal Military Service Institution. Vol. 7, No. 28. 1886: 
Our Sea Coast Defences, by Eugene Griffin. 1885. 


Reviews of H. H. Bancroft’s History of the Pacific States, from British 
Quarterly Review and the London Times. 1883. 


Ward’s Natural Science Bulletin. 1886. 


ENGLAND. 


Royal Society, London .— 
Proceedings. Vol.38. No. 219. 


‘ 38. Nos. 235-8. 
es “« 39. ‘ 2839-41. 
66 . « 40. “949.5, 
‘ 41. “ 246-7. 
Transactions. Vol. 175. 1884. 
ue “ 176. 1885. 


List of Fellows. 1884-85. 


Royal Geographical Society, London :— 
Proceedings. Vol. 8. 1886. 
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Royal United Service Institution, MON — 
Journal Vol. 30. 1886. | 


Royal Colonal Institute, London :— 
Catalogue of Library. 1886. 
Proceedings. Vol. 17. 1885-86. 

Geological Society, Manchester :— 
Transactions. Vol. 18. 1885-86. 

Literary and Philosophical Suciety, Manchester :— 
Proceedings. Vols. 23, 24. 1883-85. 
Memoirs. Third Series. Vol. 8. 1884, 


Mining Association and Institution uf Cornwall, Redruth :— 
Transactions. Vol. 1. No.2. 1886. 


Royal Geological Society, Cornwall :— 

Transactions. Vol. 10. Part8. 1886. | à 
Geological Association, Liverpool :— 

Transactions. Val. 5. 1884-85. 
Raddiffe Library, Oxford :— 

Catalogue of Books. 18857 

List of Donations. 1885. 


Radcliffe Observatory, Oxford:— 
Results of Observations. 1882. 
Observations. Vol. 41. 1883. 


Bodleian Library, Oxford :— 
List of Donations. 1885. 


Journal of Conchology, Leeds :— | 
Vol.5. 1886. . 


European Mail:— 
Vol 69. Nos. 5,392, '94, °95, 97, 98, 5,400, 5,401. 1886. 


Meteorological Office, London :— 
Observations of the International Polar Expedition. 1882-83. Fort Rae. 
1886. 
Final Report of Her Majesty’s Commissioner appointed to inquire into the 
accidents in mines, &c., together with evidence and appendices. 1886. 


The Pharmaceutical Journal, London :— 
Third Series. Nos. 809-860. 1886. 


E. A. Orwsrop, Spring Grove, Isleworth :— 
Report of Observations of Injurious Insects and Common Farm Pests dur- 
ing the year 1885, with methods of Prevention and Remedy. 1886. 


Hype CLarke, London :— 
Researches in Prehistoric and Protohistoric Comparative Philology, Myth- 
ology and Archeology in connection with the Origin of Culture in 
America and the Accad or Sumerian Families. London. 1875. 


P.H. Cagprxter, Eton College :— 
Note on the Structure Crotalocrinus. 1886. 
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H. BRAMaLL, Liverpool :— 
Modern Progress in Mine Engineering. 1884. 
Pror. T. G. Bonney, London :— 
Address delivered at Anniversary Meeting of the Geological Society, Lon= 
don, February, 1886. 
On a Glaucophane-Eclogite from the Val D’Adste. 1885. 
Address to the Geological Section of the British Association at Birming- 
ham. 1886. 


H. Hicks, London :— 
Further Proofs of the Pre-Cambrian Age of certain Felsitic and other 
Rocks in N.W. Pembrokeshire. 1886. 


H. T. MEnNBLL, Croydon:— 
Across Canada to the Rocky Mountains from a Botanist’s{point of view. 
1885. 
@ 
SOOTLAND. 


Scottish Geographical Society, Edinburgh :— 
Magazine. Vol. 2. 1886. 
Index to Vol. 1. 1885. 


Botanical Society, Edinburgh :— 
Transactions and Proceedings. Vol. 16. Part2. 1886. 


Museum of Science and Arts, Edinburgh :— 
Report of the Director. 1885. 


Royal Observatory, Edinburgh :— . 
Astronomical Observations. Vol.15. 1878-86. 


The University, Glasggw :— 
Calendar. 1886-87. 


Geological Society, Glasgow :— 
Transactions. Vol. 1. Part 2. 1863. 
ct €c 1871. 
Part 3. 1874. 
Parts 1,2. 1875-77. 
Part 1. 1879-80. 
2. 4 7. 1881-84. 


Pror. J. CLELAND, Glasgow :— 
Terminal Forms of Life. (No date.) 


Institution of Engineers and Shipbuilders, Glasgow :— 
Transactions. 29th Session. Nos. 1-5. 1885-86. 
A d 30th as ‘“ 1-2. 1886-87. 


eS ee 


IRELAND. 
Royal Society, Dublin :— 
Transactions. Vol. 3. (Ser. 2.) Nos. 4-10. 1884-85. 
Proceedings. Vol. 4. (N.S.) Parts 6-9. 1884-86. 
de Vol. 5. (N.S.) Parts 1-2. 1886. 
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AUSTRALASIA. 
VICTORIA. 


Geological Society of Australia :— 
Transactions. Vol. L Part 1. 1886. 
Austrakan Museum :— 
Report. 1884. 
Descriptive Catalogue (with notes) of the General Collection of Minerals. 
A. F. Ratte. 1885. 


Statistical Register of the Colony of Victoria :— 
Parts 4-8. 1884. 


Gold Fields of Victoria :— 
Report. 1885-86. 

Victoria Year Book. 1884-85. By H. H. Hayter. 

Agricultural Statistics. Statistical Register of the Colony of Victoria. 1884. 

Statistical Directory of the Colony of Victoria. 1886. 

Annual Report of the Secretary of Mines and Water Supply for the year 
1885. Victoria. 1886. . 

Seventh Annual Report of the Proceedings of the Government Statist in 
connection with the Friendly Societies. Victoria. 1884. 


NEW SOUTH WALES. 


Australian Museum, Sydney :— 
Report of Trustees. 1884-85. 
Supplement to Report. 1885. 


Linnean Society, N.8.W. :— 
Proceedings. Vol. 10. Parts 3-4. 1885-86. 


Royal Suciety of New South Wales :— 
List of Exchanges and Presentations. 1884. 


Barox F. Von MuBLLER :— 
Plants of New South Wales. 1886. 
Record of an hitherto undescribed Calanthe from New Caledonia. 1885.. 
Record of an additional New Caledonia Liparis. 1885. e 


Department of Mines, New Scuth Wales, Sydney :— 
Annual Report. 1884-85. 


H.C. Ruseezz, Sydney :— 
Anniversary Address to Roval Society New South Wales. 1885. 
Local Variation and Vibrations of the Earth’s Surface. 1885. 
Results of Rain and River Observations made in New South Wales. 1885. 


ABCHIBALD LIVERSIDGE, Sydney :— 
Address delivered at Royal Society of New South Wales. 1886. 
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TASMANIA. 


Royal Society of Tasmania :— 
Papers and Proceedings. 1885. 


SOUTH AUSTRALIA. 


Royal Society of South Australia, Adelaide :— 
Transactions and Proceedings and Report. Vol. 8 1885. 
-H. G. L. Brown, Adelaide :— 
Report on the Geological Character of Barossa and Parra Wirra. 1886. 
Report of the Governors of the Public Library and Museum of Art Gallery 
of South Australia. 1884-85. 


NEW ZEALAND. 


New Zealand Institute, Wellington :— 
Transaction and Proceedings. Vol. 18. (New Series.) 1885. 
Index to Vols. 1-17. 1886. . 
Handbook of New Zealand, with maps and plates. 4 Ed. 1886. By Jas. 
Hector. | 
Manual of New Zealand, Coleoptera. Parts 3-4. 1886. By Capt. Thos. 
Brown. 


QUERNSLAND. 


Acclimatization Society, Brisbane :— 
Twentieth Report. 1885. 
Handbook of Queensland. R. L. Jack. 1886. 


AUSTRO-HUNGARY. 


Anthropologische Gesell. Vienna :— 
Mitt. 15 Band 2-5 Hefte 1885. 
K.K. Naturhistorisches Hof-Museum, Vienna :— 
Annalen Band 1. Nrs.1-2. 1885-86. 
K.K. Zoologisch Botanische Gesell. Vienna :— 
Verhandlungen Band 35. 1885. | 
K.R° Central Anstalt für Meteorologie und Erdmagnetismus, Vienna :— 
Jahrbucher Jahrgang Band 21. 1884. 
Viestnik Hrvatskoga Arkeologickoga Druztva Zagrebu (Agram). Godina 
8. Br. 1-4. 1886. 
Personalstand der K.K. Deutchen Carl-Fernands- Universitat, Prague :— 
Jahres. 1886-87. 
Societià Adriatica di Scienze Naturali, Trieste :— 
Bollettino. Vol. 9. Nrs. 1-2. 1886. 
Von G. TcHERMAK :— . 
Separat-Abdruck aus den Mineralogischen und Petrographische Mitt. 
M. NEUMAYR, Vienna :— 
Die Geographische Verbreitung der Jura Formation. 1886. 
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SWEDEN. 


Geologiska, Foreningens, Stockholm :— 
Forhandlingar. Hane 7. No. 98 1885. 
. 8. “ 89-104. 1886. 
Svenska Tidingar och Tidskrifter utgifna indom Nord-Amerikas Fôrenta. 
Slater af Bernard Lundstedt. Stockholm. 1885. 
Arsberattelse for ar 1885 Konigl. Bibliotekets Sambingar. Stockholm. 


NORWAY. 7 


Royal University of Norway, Christtanta :— 
Silurfossiler og Pressede Konglomerater I Bergenoskifrene af Hans H. 


Reusch. 1886. 
Takis Kratere og Javastromme af Amund Helland. Christiania. 1885. 


Danret C. DANIELSSEN (Museum), Bergen :— 
Bidrag til Myzostomernes Anatomi og Histologi af Fred. Nansen. 1885. 


Von W. C. Brogger, Christiania :— 

Die Silurischen Etagen 2 und 3 Kristianiagebiet und auf Eker. 1882. 

Om Trondhjemsfeldtets midlere Afdeling mellem Guldalen og Meldalen. 
1876. 

Uber Olivinfels von Sôndmôre 1879. 

Om beskaffenheden af gruset ved Hougesaeter pâ den romerikske slette 
1876. 

“ Andrarams Kalt,” ved Breidengen i Valders. 1876. 

Uber Grosse Enstatit-Krystalle von Kjorrestad im Kirchspiel Bamle 
1876. H.H. W. C. Brôgger u. G. Von Rath. 

Uber Krystalle Von Beryllium und Vanadium. 1884. W. C. Brôgger u. G. 
Flint. 

Ueber Krystalle von Thorium. 1883. 

Nogle bemaerkninger om pegmatitgangene ved Moss og deres mineraler. 
1581. 

Om en ny konstruktion af et isolationsapparat petrografiske undersëgelser. 
1882, 

Om katapleitens tvillinglove. 1882. 

Spaltenverwerfungen in der Gegend Langesund-Skien. 1883. 

Ueber die Ausbeldang des Hypostomes bei Einigen Skandinavischen . 
Asaphiten. 1886. 

Om Aldern af Olenellusonen i Nord-Amerika. 1886. 

Ueber die Bildungsgeschechte des Kristianiafjords. 1886. 


BELGIT™M. 


Académie Royale des Sciences des Lettres et des Beavex-Arte de Belgique, Brussels :— 
Bulletin. (3 ser.) Tome 8. 1884. 
Annuaire. 1885. 
Société Malacologique de Belgique, Brussels : 
Annales. Tome 15. Fasc. 1. 1880. 
a “« 18. 1883. 
= “ 19. 1884. 
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Procés Verbaux. ‘Tome 13. 1884. 
dé 44 st 14. 1885. 


Société Géologique de Belgique, Brussels :— 
Annales. Tomel0. 1882-83 et Tables Générales des Tomes 1-10. 
Annales. Tome 12. 1884-85. 


G.-DawaLacve, Brussels :-— 
. Quelques Observations au sujet de la note de M. E. Dupont sur de Poudingue 
de Weris. 1885. 


E. VAN DEN BRoncx, Brussels :-— 
Note Critique sur les levés Géologiques à Grande Echelle de MM. O. Van 
Ertborn et Cogel et specialment sur le levé de la feuille d’Aerschot suivie 
de reponces à MM. de LaVallée Pouissin et Cogels. 1886. 


Université Catholique, Louvain :— 
Annuaire. 50me. 1886. 


RUSSIA. 


Comité Géologique, St. Petersburg :— 
Mémoires. Vol.2. Nos.1-3. 1885. 
Bulletin. Vol. 4. Nos. 6-10. 1885. 
. “65. “« 1-8. 1836. 
Bibliothéque Géologique de la Russie. No. 1. 1885. 


Société Imperiale des Naturalistes, Moscow :— 
Bulletin. Tome 41. 1886. 
Carte Géologique des Turkestan Russe Dressée en 1881 par les Ingénieurs 
des mines. G. Romanovsky et J. Mouchketon. 1885. 6. Feuilles. 


FRANCE. 


Société de Géographie Commerciale, Havre :— 
Bulletin, 1886. 


Société Languedocienne de’ Géographie :— 
Bulletin, 1885-86. 


Académie Nationale des Sciences, Arts et Belles Lettres, Caen: — 
Mémoires. 1885. 


Société Royale des Sciences, Litye :— 
Mémoires. 2nd Sere Tome 11. 1881. 


Académie des Sciences et lettres, Montpellier : — 
Mémoires. Tome 10. Fasc. 1-3. 1883-4. 


Académie de Sciences, Inscriptions et Belles lettres, Toulouse :— 
Mémoires. Tome 6. Semestre 1-2. 1884. 
” CE a 1885. 
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Académie des Sciences, Belles-Lettres et Arts de Savoie, Chambery :— 
Remon Tome 10, 1885. 
“ 11. 1886. 


Journal des Savants, Paris :-— 
Février à Août. 1885. 

Société Mineralogique de France, Paris :— 
Extrait des Bulletin. No. 8. 1885. 


Nouvelles Archives des Museum d'Histoire Natw#elles, Paris :— 
2me. Ser. Tome 7. 1885. 
M E Heeger, Paris :— 


Sur la Constitution Géologiqne des Pyrenées : la système triasiqueg par M, 
E. Jacquot. 1885. 


Observations sur les groupes sédimentaires les plus anciens du Nord-Ouest 
de la France, par M. E Hébert. 1886. 


ARGENTINE REPUBLIC. 

Revista da Seçcao Sociedade de Geographica de Itsboa, no Brazil, Rio Janeiro :— 
2 Ser. Nos. 3-4. 1885-86. 

Academia Nacional de Ciencias, Cordoba :— 
Boletin. Tome 8. Entrega 1-4 1885. 


PHILIPPINE ISLANDS, 


Real Sociedad Economica de Amigos del Pais; Boletin. Afio 4. Num. 3-6. 1885. 


MBXIOO. 


W.G. Rice, Santa F6, New Mexico ;— 
Illustrated New Mexico. 1885. 
Antropologia Mexicana: El Hombre del Peton—Noticea Sombre el Hallazgo 
de un Hombre Prehistorica en el Valle de Mexico, par los Professores de 
Geologia, Antonio del Castillo y Mariano Barcena. 1884. 


GERMANY. 


Physikalisch-bkonomischen Gesell. Künigsberg :— 
Schriften. 1585. 


Konigl. Gesellschaft der Wissenschaft und der RP Universitat, Gittingen :— 
Nackrichten. Nos. 1-13, 1885. 


Verein fir Naturkunde, Cassel :— 
Festschrift. 1886. 


University of Gtessen :— 
Uber die Tension der über Flussiger und der über Fester subetanz Gesät- 
tingen Dampfe. Inaugural Dissertation by W. Fischer. 1886. 


e 
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Uber die sogenannten Trachydolerite des Vogelsberges. Inaugura- | 
Dissertation by J. M. Ledroit. 1886. | 

Die Purkinje’ schen Faden im Herzen der Haussängethiere. Inaugural | 
Dissertation by Reinold Schmaltz. 1886. 


Über die Compressibilität von salzlésungen. Inaugural Dissertation by 
J. Schneider. 1886. 

Die Ermittelung der Bestands-holzmassen mit Hilfe der Bestrandstricht- 
hohe. Inaugural Dissertation by Philipp Walther. 1886. 

Verzeichnitz der vorlesungen" Ludweigs-Universität su Giessen sommer- 
halbjabre winterhalbjahre. 1886-87. 

Deutsche Kolonien im Zwolften und dreizehnten Jahrhundert. Ludweigs- 
ry niversität. By Dr. Coswn Fohr. Von der Ropp. 1886. 


‘Verein für Naturwissenschriften. Brunswick :— 
Jabrgang. No.1. 1886. 


Naturwissenschaftlicher verein. Bremen :— 
Abhandiungen. Bd. 8. Nos. 1-2. 1883-84. 
eo. “ 1-3. 1884-85. 


Verein fir Erkunde. Metz: 
8 Jahresbericht. 1885. 


Senkenbergische Naturforschende Gesell. Frankfort: 
Bericht. 1885-86. 
Abbandlungen. Bd.14. 1886. | . 
Reisseerinnerungen aus Algerien und Tunis. V. Dr. W. Kobelt. 1885. 


Geographische Gesell. Hamburg :— 
Mittheilungen. Heft. 2. 1885-86. 


Vereins fur Vaterlandische Naturkunde. Stuttgart (Württemberg) :-— 
Jahreshefte. 42 Jahrgang. 1886. 


Naturhistorische Verein der Preussischen Rheinland und Westfalens. Bonn :-— 
Verhandlungen. 2 Häfte. 1885. 


Orto N. Wrrt, Berlin :— 
Ueber den Polierschiefer von Archangelsk-Kurojedowo im Gouv. Sim- 
birsk. 1885. 


Pror. J. A. Lossen, Berlin :— 
Ueber das Auftreten Metamorphischer festeine in den Alten Palaeozoischen 
Gebirgskermen von den Ardermen bis zum Altvatergebirge und ueber 
den Zusammenhang dieses Auftretiug mit der Faltenverbiegung. 1885. 
Justus PEeRTHES, Gotha :— 
Pettermann’s Mittheilungen. Band 32. 1886. 
Suppt. No. 80. 


F. A. Brockxacs, Leipsic :— 
Mittheilungen. 1886. 


EpwakpD Brso1n, Erlangen :— 
Biologisches Centralblatt. Bd. 6. No. 1. 1885. 


E. W. BENECKE, Strassburg :— 
Ueber den Bunsandstein der Gegend von Weissenburg. 1886. 
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H. B. Garyrra, Dresden :— 
Zur Dyas in Hessen. 1886. 
K. F. Koexzer, Leipsic :— 
Antiquarium. No. 429. 


INDIA. 


Anatic Society of Bengal, Calcutta :-— 
Journal, Vol 54. Pt 2 Nos. 1,2,3. 1885. 
“ “ 55. Pt2 Nos 1,2 1886. 
Proceedings. Nos.6-10. 1885. 
da 1-7. 1886. 
Centenary Review of Asiatic Society of Bengal. 
Geological Survey of India, Calcutta :— 
Records. Vol 18. Pt. 4. 1885. 
. “ 19. 1886. 


Memoirs Geological Vol. 21. Pts. 3,4. 1885. 
“ Paleont. Ser.4. Vol.l. Pt.5. 1885. 


? # “10 “ 3. Pts. 7,8. 1885. 

à : “13. “ 1. Fase. 5, 1885. 

# > “14. “ 1.  “ 65, 1885. 
ITALY. 


R. Academia di Scienze, Lettere ed Arti, Modena :— 
Memoire. Ser. 2. Vol. 3. 1886. 


R. Asservatorio Astronomica dell’ Universita, Turin :— 


1784-1883. 


81 À 


Brevi notizia delle Osservazioni Astronomiche e geodetiche eseguite nel 1885. 
Effemeridi del sole, della Luna e dei principali planeti, l’anno, 1887. 
Nota prima sulla mira meridiana dell’ osservatorio di Torino a Cavoretto 


&c., 1885. Nota seconda of ditto, 1886. Nota Terza of ditto, 1886. 


Nozioni intorno all Equatoriale con refrattore merz di 30 centimetri di 
apertura e metri 4} di distanza focale nota prima del direttore Alessan- 
dro Dorna. 1886. Nota seconda, terza, quarta, 1886. 

Osservazioni delle Comete Fabry, Barnard e Brooks (1886) fatte all’ 


equatoriale di Merz. 1886. 
Obituary notice of Alessandro Dorna. 1886. 
R Universita Degli Studi, Turin -— 
Annuario 1886-87. 


~ 


Bollettino dell’ Osservatorio della Regia Universita di Torino. Anno 20. 1885. 


P. Fr. Denaa, Turin :— 


Le Ogservazioni Meteorologche, esequite da giacomobove nel territorio 
Argentino delle Messione ed ’il clima del Parana. 1886. 


Ant, E. Gio. Batt. Villa, Milan :— 


Roccie e Fossili Cretacei della Brianza spediti alle Esposizioni di Firenze 
e di Londra, Lettera dei Fratelli Ant. e Gio. Batt. Villa al Sacerdote D. 


Pietro Buzzoni. Milan. 1863. 
6 
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Gita Geologica sugli Appennini Centrali della Provincia di Pesaro ed 
Urbino, Relazione letta nella 27 Aprile 1873. 

Ulteriori Osservazioni Geognostische Sulla Brianza Fatte dai Fratelli An - 
tonio e Geo. Battista Villa, Memoria letta alla società stessa nella seduta 
del 1857. 


R. Accademia di Scienze, Lettere,ed Arti, Palermo :— 
Bollettino. Annoll. 1885. 


Societa Toscana di Scienze Naturali, Pisa :— 
Memoire. Vol. 7. 1886. 
Precessi Verbali. Vol. 5. 1886. 


Società Italiana di Antropologia Ethnologiu, &c., Florence : 
Archivio. Vol. 15. Fasc. 1-3. 1885. 
: ‘ 16  “ le2. 1886. 


Soctietà Entomologica Italiana, Florence : — 
Bullettino. Trimestre 1-3. 1886. 
Stututo. 1885. 


Società Africana d’Itaha, Naples :— 
Anno. 4. Fasc. 6 1886. 
«66. “ 1-10. 1886. 


Società Geograjica Italiana, Rome :— 
Pulletsinio. Ser. 2. Vol. 10. Fasc. 12. 1886. 
& a“ “cc 11. 66 1- 11. 1886. 
Biblioteca Nazionale Centrale, Rome :— 
Bullettino della Opere Moderne Straniere acquistate della Biblioteche 
Publiche Governative del Regno D’Italia. Nos.1-5. 1886. 
R. Comitato Geol. d’Iialia, Rome :— 
Bollettino. Ser. 2. Vol. 16. Nos. 1 e 2. 1885. 
Cenni sulla Pubblicazione della Carta Geologica d'Italia. 1886. 
Brevi Cenni relativi alla Carta Geologica della Isola D’Elba. 1885. 
Brevi Cenni relativi alla Carta Geologica della Isola di Sicilia. 1886. 
Quadro d’Unione dei Fogle della Carta Geol. della Sicilia. (A sketch sheet.) 
Carta Geologico dell’Isola d’Elba scala de 1 : 25,000. 1884. 
Carta Geologico della Sicilia della scala di 1: 500,000. 1882. 
Carta Geol. d’Italia Sezione Geologiche (Isola di Sicilia). 1884. 
Ditto. Thirteen maps of the following :—Messina, {Castroreale, Naso, 
Cefalu, Bagheria, Palermo, Trepani, Mt. Etna, Bronte, Nicosia, Termini- 
Imerese, Corleone, Castalvetrano, I. Egadi. 


@ JAPAN. 


Geological Society of Japan :-— 
Bulletin. Vol.1. No. 1. 1886. 


T. Wana, Director Geological Survey of Japan :— 
Reconnaisance Map of Geol. Survey of Japan. Scale 1 : 400,000. 
Index map of same, showing progress of the Survey. 1880-4. 
Sheets of Special Map, viz, of Yokohama, Idze, Kadzusa. 
Agronomic map of the Imperial Geol. Survey of Japan. 
Pamphlet accompanying above mentioned maps. 
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NETHERLANDS. 


Arehives Neerlandaises des Sciences Exactes et Naturelles, Haarlem :— 
Tome 20. Liv. 4-5 1886. 
“ 21. “ 1. 1886. 
Liste de la Correspondence de Christiaan Huygens qui sera publiée par la 
Soc. Hollandaise des Sciences à Haarlem. (n.d.) 
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To Aire» R. C. Saez wyx, C.MG., LL.D. FRS. 
Director of the Geological and Natural History Survey of Canada. 


Sm,—I have the honor to present herewith a report on the northern 
part of Vancouver Island, from Comox to Quatsino Sound, with the 
coasts of adjacent islands and portions of the mainland. This report 
embodies the resulta of work done in 1885, together with that of some 
examinations carried out In 1878, which were at the time regarded as 
incomplete. This report is of a preliminary character, the explora- 
tions to which it relates having been for the most part confined to the 
shores, and directed specially toward ascertaining the character and 
extent of the areas of Cretaceous coal-bearing rocks. 


I have the honour to be, sir, 


Your obedient servant, 


GEORGE M. DAWSON. 
Orrawa, March 1, 1887. 





Nors.—The bearings throughout this report are given with refer- 
ence to the true meridian, unless otherwise specially noted. 

Distances are stated in nautical miles, as measured on the Admiralty 
charts. 

The native names of places which are divided into syllables, have 
been correctly ascertained, and in these the vowels are uniformily 
employed with their ‘continental’ values. The pronunciation of 
other Indian names has either not been accurately ascertained, or their 
orthography has already become 80 fixed in previous publications, as to 
render it inadvisable to change them. 





REPORT 
ON A GEOLOGICAL EXAMINATION OF THE 


NORTHERN PART OF 


VANCOUVER ISLAND AND ADJACENT COASTS. 


BY 


GEORGE M. DAWSON, DS. F.G.8. 


The field-work upon which the present report is based, occupied the as CA 

greater part of the season of 1885, the party leaving Victoria on the mar. 
21st of June, and returning to the same point on the 22nd of October. 
It was intended to continue the exploration in the following summer, 
and to supplement the information gained by an examination of the 
shores, in 1885, by a number of selected traverses into the interior of 
Vancouver Island, but this having proved impossible, the report on the 
work of 1885 is here presented, together with a first edition of a geolo- 
gical map of the northern portion of Vancouver Island, which it is to 
be hoped may ere long be republished in a more complete form. In 
the following synopsis of results, special prominence is given to the 
facts bearing on the Cretaceous coal-bearing rocks of the region. 

A short preliminary account of the work of 1885 has already been 
given in the Summary Report for that year, forming Part III. of the 
Report of the Department of the Interior, and reprinted in the first part 
of the Annual Report of the Geological Survey for 1885 (p. 39 a, et seq). 

The portion of the seaboard of British Columbia, heretofore geo- Frevions | ork 
logically investigated, has been comparatively limited. The late Mr. on the coast 
James Richardson cursorily examined a number of points, and has 
furnished valuable notes on these in his various reports, but his detailed 
work on the coast was practically confined to the coal-bearing Creta- 
<eous areas of the south-eastern part of Vancouver Island, including, 
more particularly, those of Nanaimo and Comox. His final report on 
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the Nanaimo and Comox regions, with other less important areas of 
coal- or lignite-bearing rocks, is published, with a geological map ona 
scale of four miles to an inch, in the Report of Progress for 1876-77. 
In 1878, the writer explored and surveyed the greater part of the coast- 
line of the Queen Charlotte Islands, details respecting which are given 
in the Report of Progress for 1878-79. In the same year, some recon- 
naisance work was effected in the northern part of Vancouver Island, 
including parts of Quatsino Sound, but this was not judged to be suffi- 
ciently complete for publication. The increasing interest in the re- 
sources of the province of British Columbia, and the fact that efforts 
were actually in progress to develop coal-fields north of those of 
Comox, rendered it desirable to ascertain more precisely the extent 
and probable value of these northern coal-fields, and the work under- 
taken in 1885 was, in consequence, largely devoted to this end. 

A small schooner was chartered in Victoria to serve as a means of loco- 
motion and basis for operations, and surveys were conducted along the 
shores, generally by means of boats and canoes. The best and most 
instructive sections occur along the coast-line, and attention was con- 
sequently restricted chiefly to these, though some bush traverses were 
also made for the purpose of ascertaining the width of the areas of Cre- 
taceous coal-bearing rocks met with. It was endeavoured to make the 
examination of such parts of the coast as were gone over, so complete 
as to obviate the necessity of its revision, but where extended inland 
work appeared necessary to complete the geological outlines, it was 
thought better to postpone this till all the information possible had 
been gained by examinations of the coast sections. While therefore, 
the result of the work of the season must be regarded as strictly pre- 
liminary, in so far as the country in general is concerned, the outlines 
of formations on the coast are proximately exact. With the informa- 
tion now gained, the work of another season would, it is believed, 
suffice to complete the delineation of the Cretaceous rocks of the north- 
ern part of Vancouver Island and its vicinity, much of the information 
gained in 1885 possessing a negative value, in showing in which parts 
of the region the Cretaceous rocks need not be looked for. 


General results. ‘Lhe geological result of theseason’s work may therefore be described 


in general terms as an examination of the shores of Queen Charlotte 
Sound (exclusive of those of the long inlets which penetrate the main- 
land), of those of the northern extremity of Vancouver and adjacent 
islands, and of Quatsino Sound, together with all the main shore of the 
Strait of Georgia which had not previously been geologically mapped 
by Mr. Richardson, with the exception of a stretch of about forty-two 
miles, between Jarvis and Burrard inlets. With this exception, and that 
of the upper portions of the long inlets, the shores of the waters sepa- 
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rating Vancouver Island from the mainland, have now been examined 
geologically, the length of coast-line gone over in 1885 being, exclu- 
sive of minor indentations, about 958 miles. 

À survey was also made of the shores of Nimpkish or Karmutzen 
Lake, in the interior of Vancouver Island, and much information of a 
general character as to possible routes and the nature of the country, 
was obtained, such as to render it possible to lay out future work for 
the completion of the survey of any given portion of the region. 

The geological and other specimens collected have already been refer- Specimens 
redtoin my preliminary report. The invertebrates obtained by dredg-” 
ing and otherwise, have since been worked up by Mr. J. F. Whiteaves, 
whose report on them is published in the Transactions of the Royal 
Society of Canada (Vol. IV., Sec. IV., p. 111), rendering it unnecessary 
to include a list of them in the present report. The total number of 
species enumerated by Mr. Whiteaves, is 185. Notes and descriptions 
also by Mr. Whiteaves, of the fossils collected, form Appendix L to this 
report. A list of the plants, by Professor Macoun, forms Appendix IL, 
the meteorological observations constituting Appendix III. A consider- 
able amount of information was also incidentally obtained on the Kwa- 
kool Indians of the northern part of Vancouver Island and its vicinity, 
but with the exception of a few remarks bearing on particular locali- 
ties, and the Indian rames of a number of places, given on the map, 
this is not included in the present report. 

The existence of trustworthy charts of the shores examined,’together 
with the published account of the coast in the Vancouver Pilot, render 
it unnecessary, in most cases, to describe its general features at length. 
Such short notes, as it has been deemed advisable to give, are therefore 
incorporated with those on the geological features of the same localities. 


Appendices. 


GENERAL GEOLOGY. 


The geological resemblance between the part of Vancouver Island reeemblance of 
which is here described, and the southern half of the Queen Char lotte Green me 
Islands, is extremely close. This resemblance had previously been re- TP el 
ferred to by me in general terms, and was indeed to be expected, as the 
Queen Charlotte Islands and Vancouver Island form portions of a sin- 
gle axis of elevation, which here constitutes the western member of 
the Cordillera. The work now reported on has, however, shown that 
the similarity of the rock formations is so close as almost to amount to 
identity, and the general geological description given in my report on 
the Queen Charlotte Islands, of 1878-79, might be adopted, with 
little change, for the northern part of Vancouver Island. The 
greatest point of difference as between the two islands, is the consider- 
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able development of Tertiary rocks in the northern part of the Queen 


Great 
abundance of 
volcanic 
mate 


Their original 
character. 


Charlotte group, while rocks of this age are, so far as known, very 
scantily represented on Vancouver Island, and scarcely seen in the 
northern half of the island which is now under review. 

By far the greater part of the area of the northern portion of Van- 
couver Island is occupied by rocks of volcanic origin, which at first 
sight, and as judged by Eastern American analogies, might often be 
supposed to represent formations occupying a very low stage in the 
geological scale. These volcanic rocks, originally composed of minerals 
already crystalline, have since been subjected to metamorphism more 
or less intense, to which, in consequence of their composition, they 
have easily yielded, and now form, for the most part, rocks which might 
be spoken of as “traps” and “ greenstones.” These frequently show, 
locally, little or no evidence of their bedded character. Such rocks, 
however, when closely examined, and followed from point to point, 
are found to form portions of a stratified series of great thickness, 
which includes, besides the preponderant volcanic materials, certain 
argillites and limestones, holding Triaasic fossils. 

The greater part of this old volcanic series appears to have been 
built up of basaltic and trachytic lava flows, alternating with rough 
volcanic breccias and tuffs, largely composed of fragments derived from 
such flows. These rocks are now represented by hard amygdaloids and 
agglomerates of general dark greenish colours, though often greyish 
and sometimes purplish or reddish; by felsites, more or less porphy- 


_ ritic, and by hard, regularly stratified ash-beds, which, where the altera- 


bsequent 
pret at 


Lava flows. 


tion has been most pronounced, are locally changed to hornblendic or 
micaceous schists. 

A microscopical examination of a limited number of specimens of 
these volcanic rocks, selected as characteristic, shows that they may 
now be classed generally as diabases and felsites, with occasional 
examples of diorite. These have, however, been subjected to so much 
alteration subsequent to the first mineralogical changes, that the fel- 
spars are almost invariably much decomposed, and few of the other 
crystalline minerals are unaffected. It is to the development of 
various green minerals as alteration-products during this secondary 
change, that the characteristic tint of these altered volcanic rocks is 
largely due. 

It is worthy of remark, that in several somewhat widely separated 
localities, a few of which are specially noted in the sequel, the original 
‘ropy’ structure, frequently found on the surface of modern lava 
beds, has been well preserved in these old volcanic rocks, notwith- 
standing their great alteration. This structure is, of course, now only 
clearly apparent where the surface of an old lava has been covered by 
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some ashy or calcareous material, which has subsequently been removed 
by weathering. 

The rather frequent occurrence of disconnected flattened or lenticu- Irregular 
lar masses of crystalline quartz, or quartz and felspar, in massive green ae 
diabase rocks, giving them a blotched appearance, was at first a some- 
what puzzling phenomenon. These are not of the character of segrega- 
tions from the enclosing rock, but would seem to represent the position 
of former cavities and interspaces in breccias, or the brecciated surfaces 
of lava-flows which have become filled with zeolitic or chalcedonic 
materials, which have subsequently passed into their present state 
during the metamorphism of the formation. 

In association with these volcanic rocks, limestones, argillites and associated 

quartzites occur, possibly at several different horizons, but one of limestones and 
these, which is of considerable thickness and great persistency, and 
possesses very distinctive characters, has now been recognized at a 
number of places, from the northern part of the Strait of Georgia 
round the north end of the island, and in Quatsino Sound. This inter- 
talated zone is of considerable thickness, having been estimated at 
2500 at one place on the north coast of the island, where it appeared 
to be fully displayed.* Massive limestones, which, when the strata 
are considerably altered, pass into marble, form its lower portion. 
The upper part of the limestone becomes interbedded with argillites 
in regular flaggy layers, and black, flaggy argillites, interbedded with 
quartzites, overlie these. Where the top of this argillite series is seen, 
it often holds tufaceous and fine agglomeritic beds, and is followed, 
in ascending order, by a great thickness of the altered volcanic rocks. 
In other localities, the limestone is found to become interbedded with 
volcanic materials beneath, and though no complete section of the 
entire series can be offered, it is:quite clear, from observations made 
in a great number of places, that these sedimentary materials form an 
intercalation in the great volcanic series. 

The importance of this fact tis apparent, when it is stated that the gyidenoe of age 
only means of fixing the age of the entire ‘series is afforded by the % these rocks. 
fossils obtained from the limestone and argillite intercalation. These 
occur chiefly in the argillites and in passage beds between these and 
the more massive limestones, and are referable to the so-called Alpine 
Trias. No fossils, except these of this age, have yet been found in 
association with this sub-Cretaceous series in the northern part of 
Vancouver island, while the Triassic forms have been recognized in 
pumerous localities. The ‘evidence on which these rocks are, there- 


* A partial section of the same belt of rocks in Section Cove, Queen Charlotte Islands, 
showed a thickness of 1783 feet. Report of Progress Geol. Surv. Can., 1878-79, p. 55 B. 
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fore, coloured as Triassic on the map, is identical with that on which 
the reference of the precisely similar series of the Queen Charlotte 
Islands is based. It is quite possible, in both cases, that the lower 
portion of the series may include rocks of greater age than Triassic, 
and the association of Triassic and Carboniferous volcanic rocks in the 
southern part of the interior of British Columbia, lends a degree of 
probability to the conjecture that rocks of the Carboniferous period 
may form a portion of those here described. There is, however, no 
direct evidence of this, either in the northern part of Vancouver Island 
or in the Queen Charlotte Islands. 

The rocks beneath those of Cretaceous age in the southern por- 
tion of Vancouver Island are likewise, in great part, altered volcanic 
materials, which are interbedded with limestones, and in some places 
with argillites. The conjecture that beds of Carboniferous age may 
occur together with those referable to the Trias, in the Queen Char- 
lotte Islands and the porthern part of Vancouver Island, is strength- 
ened by the fact that the late Mr. J. Richardson obtained a few poorly 
preserved fossils from limestones interbedded with the altered volcanic 
rocks of the Ballinac Islands, between Nanaimo and Comox, and at 
Mount Mark, in the centre of Vancouver Island, between Qualicum 
and Alberni, which were supposed by Mr. Billings to be either 
Carboniferous or Permian, and probably the former.* 

Though an unconformity has been proved to exist in at least one 
place between the Triassic and Carboniferous volcanic rocks of the 
southern interior of the province,f no such break has yet been found 
in any part of the sub-Cretaceous series of Vancouver Island, and if 
rocks of both these periods actually occur there, they cannot at 
present be separated. 

The series as a whole, indicates throughout a continuance or recur- 
rence of volcanic phenomena on an enormous scale, and must be at 
least several thousand feet in thickness. 

As a convenient distinctive name for the whole, I shall employ the 
term Vancouver Series, including for the present under this name, not 
only the entire mass of volcanic materials which unconformably 
underlie the Cretaceous, but also the interbedded limestones and 
flaggy argillites and quartzites. This name may also be understood to 
include the similar beds of the Queen Charlotte Islands, as well as those 
of the southern part of Vancouver Island, to which it was originally 
applied by Dr. Selwyn in 1871. If this great mass of rocks should 
eventually prove separable into Triassic and Carboniferous portions, I 
would suggest the retention of the name Vancouver series for the 
former. 


* Reports of Progress Geol. Surv. Can., 1872-78, p. 54, and 1878-74, p. 98. 
+ Report of Progress Geol. Surv. Can, 1877-78, p. 171 8. 
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The beds of the Vancouver series are the oldest known to occur Subisomt 
in the district here described and in the Queen Charlotte Islands, 
and are frequently found in contact with or restinglupon granitic 
rocks. They have not, however, been deposited upon a granitic floor, 
as the granites are evidently later in date than the rocks of the Van- 
couver series, and nothing whatever is known of the character of the 
surface upon which its volcanic and other associated beds were origi- 
nally formed. 

The relations of the granites to the rocks of the Vancouver series is Relation of 
peculiar, and appears at first sight to be of a very anomalous charac- Vancouver 
ter. The position of the exposed areas of granite, 80 far as determined, ” 
is shown upon the map, and it may be added that the granites there 
indicated, with the exception of certain isolated patches, form merely 
the south-western border of the great granitic region of the Coast 
Ranges of the mainland, which, wherever examined by myself or by 
Mr. Richardson, has been found to be almost entirely composed of 
granites or granitic rocks. The circumstances attending the line of character of 
junction of the granites with the rocks of the Vancouver series have /™™°4™ 
been carefully examined at a great number of points. The granites 
near this line are usually charged with innumerable darker fragments r,cluded 
of the Vancouver series, which, when in the immediate vicinity of the fragments. 
parent rocks, are angular and clearly marked, but at a greater distance 
become rounded and blurred in outline, and might then be mistaken 
for concretionary masses in the granite, into the substance of which 
they have been in process of being absorbed. The width of the belt 
characterized by these fragments is very variable, and where the 
plane of the present surface cuts that of the junction of the two classes 
of rock at an acute angle—as is often the case—it is considerable, 
frequently exceeding half a mile. In other cases, the fragments are 
scattered out into the granite for a few hundred feet only. It was in 
several instances found impossible to draw a distinct line between the 
granites and the Vancouver rocks, except on the assumption that this 
line should run where the two materials are blended in nearly equal 
proportions. The edge of the Vancouver series is also, for some 
distance from the contact, very generally shattered and penetrated by 
granitic spurs, or by felsite dykes, which probably represent the 
granites in a fine-grained state. 

If the granite merely formed limited intrusive masses in the. of 
Vancouver rocks, no difficulty would be found in accounting for Felations 
the above facts, but the circumstance that it appears everywhere obee 
to be the material upon which these rocks rest, and that it is, 
nevertheless, evidently of later date than these rocks, appears to 
call for some special explanation. The only explanation which 
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appears satisfactorily to account for the-appearances met with, is, that 
in consequence of upheaval and denudation we now have at the surface 
a plane which was at one time so deeply buried in the earth’s crust 
that the rocks beneath it had become subject to granitic fusion or 
alteration. The present surface must, therefore, have been either 
covered to a very great depth by beds accumulated in regularly super- 
posed layers, or the strata must have been heaped together by folding 
to such a depth that the lower parts of the whole were affected by 
such granitic fusion, which was gradually progressing upwards 
through the mass, incorporating the rocks of the Vancouver series as 
it went. It is clear that the granitic rocks beneath were in a plastic 
condition, not alone from the fact that they are found to penetrate 
the older series, but also from the evidence everywhere met with of 
the scattering out of fragments of the stratified rocks into the 
granites. 

It is further probable that it was rather by excessive folding together 
of the rocks than by the superposition of a great mass of horizontal 
deposits, that the thickness of the Vancouver series became so great as 
to bring its lower portions down below the plane of fusion. This is 
shown by the fact that in some places—notably in the vicinity of 
Blunden Harbour and Seymour Narrows—both the granites and the 
rocks of the Vancouver series have been subjected to great pressure in 
a horizontal direction, causing the fragments in the agglomerates to 
assume lenticular forms, and impressing a more or less distinctly 
schistose character upon them, while the dark included fragments in 
the granites have been squeezed out into sheets, giving the portions of 
these rocks which are characterized by an abundance of such frag- 
ments an almost gneissic lamination. At the time at which this effect 
was produced, the granites must still have been in a plastic state. 

Isolated masses of the volcanic rocks which have been included in 
the granites, are occasionally found in a highly crystalline schistose 
state. In a few places within the granite area, distinctly gneissic rocks 
were noted. These may either be still more highly altered portions of 
the Vancouver series, or may be the result of a foliation superinduced 
in the granite itself. There is little or nothing to indicate that they 
represent remnants of any older distinctively gneissic formation. 

As is fully stated in following pages, the granites are almost always 
hornblendic and generally grey in colour. They, however, in many 
places, hold so little quartz and so large a proportion of hornblende, 
that they become quite dark in colour and resemble diorites, with 
which indeed they may at times be classed. Though granitoid rocks, 
differing somewhat in composition, occasionally meet along pretty 
definite lines, they more frequently blend imperceptibly. It appears 
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highly probable that the locally character of the beds, passing into a 
state of granitic fusion, may account for such differences.* 

On the inner side of Vancouver Island, it may further be remarked Argillite sone 
that for a long stretch the flaggy argillites and quartzites are frequently 
directly in contact with the granitic rocks, rendering it probable that 
the refractory character of their materials has proved a sufficient barrier 
to the progress of the granitic change, which may, locally, have nearly 
reached its possible limit. On the same side of the island, in prox- 
imity to the granitic mass, the volcanic materials are much more 
highly altered than on-the outer or west coast, where granitic rocks 
are rarely seen. 

The relations here well exemplified by the contact of the Vancou- Bearing of 
ver series with the subjacent, though newer, granites, precisely repeat Production of 
those fully detailed by Mr. A. C. Lawson, in his report on the Huron- foliation | 
ian (Keewatin) and so-called Laurentian rocks of the Lake of the 
Woods. (Annual Report, Geological Survey of Canada, 1885, p. 61 oc, 
et seg.) I have myself described the subjacent granitoid gneisses of that 
particular region as Laurentian (Geology and Resources of the Forty- 
ninth parallel, 1875), but in view of the facts now brought to light 
there, and those here detailed, I am disposed to regard them as not 
properly referable to the Laurentian, but as foliated granites which 
have been produced by circumstances nearly identical with those 
which have affected the Vancouver series. In the Lake of the Woods 
region, such effects had ceased before the earliest Paleozoic sedi 
ments were laid down, while in the west, they occurred at some 
date between the close of the Triassic and the inauguration of the 
Cretaceous periods. 

The northward continuation of the Comox Cretaceous rocks, when Cretaceous 
fally worked out, will probably be found to correspond with the series 
already determined, by Mr. Richardson in the southern part of the 
‘ame field. Of the precise relationship of the presumably Cretaceous 
area on the north-east side of Malaspina Strait, in the absence of deter- 
minable fossils, nothing can at present be said. It is possible that 
these rocks may prove to be Tertiary, like those of Burrard Inlet. 

In the northern part of Vancouver Island, the Cretaceous which stil] Cretaceous of 


i ; Hf ® e ; V 
remains, appears to consist of outliers of a distinct and older basin, and Queen ant 


may probably be regarded as having been originally continuous with Islands. 
that developed in the Queen Charlotte Islands. The Cretaceous rocks 
of Quatsino Sound, have so far afforded the best sections, and in these 
we appear to find represented the three higher members of the Cre- 


taceous section of the Queen Charlotte Islands, as it exists in the vicin- 





* Compare remarks by Dr. Selwyn on granites of Eastern Townships, Quebec. Report of 
Progress Geol. Sur. Oan., 1880-82 p. 7a. 
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ity of Skidegate Inlet. Remarks as to the character and possible thick- 
ness of the beds of Quatsino, are given at length on a later page. In 
comparing these with the corresponding rocks of the Queen Charlotte 
Islands, it is probable that the thickness of the Quatsino beds is some- 
what less, and that the condilions met with in the lower or coal-bearing 
portion of the series, are more distinctly littoral at Quatsino, sandstones 
and conglomeritic layers being relatively more important. The Creta- 
ceous rocks which extend along the north-east shore of Vancouver 
Island, from Port McNeill to Beaver Harbor, may in part represent 
the lowest, or coal-bearing portion of the Quatsino section. A few 
fossil plants obtained from Beaver Harbour, are Middle Cretaceous, 
and possibly referable to a horizon near that of the lowest beds at 
Quatsino, but much larger collections since made at Port McNeill, 
which have not yet been worked up in detail, are regarded by Sir Wm. 
Dawson as distinctly newer than these, though possibly older than 
the Nanaimo and Comox Cretaceous floras. It is thus evident that we 
have not merely a single horizon to deal with along this part of the 
north-east coast. No trace of the lower subdivisions represented at 
Skidegate (D. and E.), has yet been found on Vancouver Island. 

The relations of the Cretaceous rocks of the Queen Charlotte 
Islands and those of thenorthern part of Vancouver Island, as now 
understood, may be expressed as below, in tabular form :— 


NORTHERN PART 


= mae OF VANCOUVER ISLAND. 


AU hal a a { Fort yc 
Upper Cretaceous pper shales and sand- beds 
stones, 1500 feet. A { Gener ahalon 


(| B. Coarse conglomerates, 200) » ae conglomer- 
| eet. i ates. 
C. Lower shales and sand-| |, erie sandstones 
Middle Cretaceous stones, with coal, 5000 ft.|  ” | & shales, with coal. 
D. Agglomerates, 3500 feet. D. wanting. 
E Lower sandstones, 1000! E. « 
l feet? 


In the course of the examination of the Cretaceous rocks of the 
northern part on Vancouver Island, it has been found that these rest 
unconformably on a rough and irregular denudation-surface of the 
older rocks, and that they have filled pre-existing hollows and valleys 
in this surface during a prolonged period of more or less uniform 
progressive depression. Owing to this circumstance, the higher 
Cretaceous beds successively overlap the older rocks, and as the areas 
of these beds which have escaped subsequent denudation, are pro- 
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bably to a great extent those which have filled the deeper portions of 
the hollows, it follows that the actually outcropping edges of the 
beds rarely give a complete section of the entire thickness of the for- 
mation. Under such circumstances, the Cretaceous beds in contact 
with the older rocks can be expected to represent merely a succession 
of shore deposits, which may be very different from those of the central 
portions of the same basin, in which, other things being equal, there is 
a greater probability of finding thick and workable deposits of coal. 
It is thus of importance to keep this condition in view in any 
explorations which may be carried out in search of coal. 

Of distinctively Tertiary rocks, the only recognized occurrence Tertiary. 
within the area here described, is the small volcanic patch of Kel Reef, 
in Port McNeill. 

The conditions of deposit and periods of disturbance and mountain fone ot 
formation indicated by the rocks of the northern part of Vancouver °°" 
Island, and probably also by those of its southern portion, are very 
similar to those already outlined in a former report for the Queen 
Charlotte Islands. In the Triassic, and possibly also in the earlier 
Carboniferous period, enormous quantities of volcanic materials were 
ejected and accumulated along this part of the Pacific border, the 
inclusion in which of limestones and argillaceous deposits represent 
quiescent intervals, some of which must have been of long duration. 
This was closed or followed by a period of flexure and disturbance, 
which must have affected principally a line nearly coincident with 
that of the actual Coast Range of the adjacent mainland of British 
Columbia, during which the granitic rocks of that range and its 
vicinity were either locally produced or forced up into their present 
relations with the stratified series. More evidence of disturbance and 
of marked unconformity at this epoch, is found in Vancouver Island 
than was observed in the Queen Charlotte Islands. A prolonged 
period, resulting in very extensive denudation, must next have 
supervened, and either in consequence of this alone or as the 
result of the combined effect of denudation and depression, the 
mountains produced along the line of the Coast Range of the 
mainland, must have been broken through or greatly reduced, 
since the Middle Cretaceous beds occur not only on the coast, but 
to the east of the axis of the ranges now bordering it. A move- 
ment in the sense of depression progressed during the entire Cre- 
taceous period, but Vancouver Island may have remained a land area 
during the earlier part of this period, as no representatives of the 
earlier beds of the Cretaceous have yet been found on it. These, in 
the Queen Charlotte Islands, again indicate great volcanic activity. 
Subsequent to the Cretaceous period a second era of folding and moun- 


16 8 BRITISH COLUMBIA. 


tain making occurred, which probably resulted in the re-elevation of 
the Coast Range, but acted even more violently along a line run- 
ning through the western portions of Queen Charlotte and Vancouver 
Islands—a fact rendered evident by the crumpling and contortion of 
the Cretaceous strata in the vicinity of this line, while the same beds 
are relatively undisturbed both along the eastern shores of the Queen 
Charlotte Islands and the north-eastern coast of Vancouver Island. For 
the Tertiary period, the region here specially described gives no infor- 
mation, except such as is afforded by the denudation and planing down 
of the older deposits. 

Glaciation The main facts bearing on the glaciation of the region and on the 
character of its superficial deposits are given in a summarized form 
at the end of the present report. 

Mestol 2 Throughout the descriptive portion of the report, details are given 
respecting the minerals of economic importance ; consisting chiefly of 
coal, iron-ore and copper, with marble, granite and other building 
stones. It is unnecessary separately to enumerate the various locali- 
ties, as these are sufficiently indicated by the marginal notes. 


DEscRIPTIVE GEOLOGY. 


Northern Part of the Strait of Georgia. 


Cretaceous The Cretaceous coal-bearing rocks of Nanaimo and Comox, border 
Nanaimoand the south-western shore of the Strait of Georgia, forming a belt of com- 
mia paratively low rolling or hilly country, between the mountainous 
region of the interior of Vancouver Island and the coast. Though 

locally much disturbed and affected by folds and faults parallel to a 

general north-west and south-east direction, these Cretaceous rocks 

still preserve, to a great degree, their original relation to the wide de- 

pression now occupied by the Strait of Georgia, being largely of the 

character of littoral formations, such as conglomerates and sandstones, 

to which category, in a certain sense, the coals also may be added. Series 

of shaly strata, intercalated with these, and holding truly marine fossils, 

indicate periods of greater depression, but the fact remains that many of 

the beds were laid down, along a sea-margin nearly at the level of the 

present coast. There is thus every reason for the belief that the Cre- 

taceous strata underlie a great part of the actual Strait of Georgia, a 

belief which is strengthened by Mr. Richardson's observations of cer- 

tain small patches of these rocks on the shores of Texada and Lasqueti 

Islands, on the north-east side of the strait. It is probable, however, 

that the rocks maintain their coal-bearing character, with greater re- 

gularity, in a direction parallel to the present and former coast-line, 
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than they would be found to do, if it were possible to follow them far 

beneath the waters of the strait, where more exclusively marine con- 

ditions might be expected to obtain. Thesomewhat variable character 

of the Cretaceous from point to point, is shown by the fact that Mr. 

Richardson found it necessary to adopt a different series of subdivisions Coal-bearing 
for the measures of the Nanaimo and Comox regions, though these ME 
oceupy the same general strike, and only fail in being continuous by 

the existence of a few miles of coast near Nanoose Harbour, on which 

the older underlying rocks occur. 

From reports received, and also from the flat appearance of the south- variability of 

em extremity of Valdez Island, and of Cortez, Mary, Savary, Hernando “tion. 
and Harwood islands, it was supposed that the Cretaceous coal-bearing 
series might have an important development in the northern and north- 
eastern part of the Strait of Georgia, or on the shore of the mainland 
in the vicinity. To determine this point, and also to learn something 
of the north-westward continuation of the Cretaceous rocks of Comox 
district, and the character, and bearing on this question of the outlying 
Cretaceous patches, of Texada and Lasqueti islands, already referred to, 
a systematic examination of the coast was begun at Comox. This was 
carried northward to Seymour Narrows, eastward by Cortez and the 
Redonda Islands to Malaspina Inlet and Strait, and included the whole 
of the shores of Texada and Lasqueti Islands. The results of this ex- 
aminaton will now be given in such detail as appears necessary, in the 
order just stated. 

From Comox wharf, the shore, turning eastward, forms a remarkable wovtn-east 
headland at a distance of about four miles,* which is named Cape border of basin. 
Lazo on the chart, or in Mr. Richardson’s reports, Point Holmes.f Mr. 
Richardson’s detailed examination of the coast extended for some miles 
to the north-west of Cape Lazo. The coast sections at Comox wharf, 
and to Cape Lazo, show only boulder-clay and other drift deposits, and 
these, forming scarped bluffs, constitute conspicuous landmarks, 

From Cape Lazo north-westward, the coast was carefully examined, but 

for about eighteen miles, not a single exposure of solid rock was found; 

low bluffs of the drift deposits only diversifying the otherwiso wooded 

banks which rise above high-tide mark. The shore itself is low and 

sandy, or gravelly, with wide flats barc at low-tide, and is strewn with 
numerous and large boulders. The first rock in place was seen at 

the distance above stated from Cape Lazo, in the middle of a wide shal- Comox to 
low sinuosity of the coast known as Oyster Bay. Exposures here sd 





* Nautieal miles, measured on the Admiralty charts, are used in expressing distances through- 
cat this report. 

t The first-mentioned name undoubtedly has the priority. It ocours on Elsa’s map (1791) as 
Pra, de Lazo de la Vega, though on the map accompanying Grant’s paper (Jour. Royal Geog. Soc. 
187) and on other maps, it is shown as Point Holmes. 


18 B BRITISH COLUMBIA. 


Oyster Bay. occur frequently, for about four miles, or to Willow Point, nearly 
opposite Cape Mudge, and extensive surfaces and reefs of rock are laid 
bare at low-tide. The rocks are Cretaceous sandstones, of yellowish- 
and greenish-grey colours, sometimes soft and becoming rather shaly, 
and often nodularly hardened by calcareous matter, pale in colour and 
very compact, but weathering to pitted surfaces. No conglomerates 
were seen, though occasional layers holding a few pebbles occur in the 
sandstones. At the place first mentioned, in the centre of Oyster Bay, 
the sandstones form a low rocky cliff above the beach, but they generally 
appear only between tide-marks. A short distance further northward, 
about a mile south of Shelter Point, which forms the northern point of 
Oyster Bay, the sandstones were observed to dip S. 31° W. < 25°,* but 
this dip is probably exceptionally high, as elsewhere the inclination 
does not exceed ten degrees, and is generally less than five degrees in 
amount. The beds lie in low, wide undulations, with no well-marked 
or persistent direction of strike, and the total thickness of strata shown 
along this part of the shore, must be quite inconsiderable. 

North-western Some miles further to the north-west, nearly opposite the Yaculta 

on coast. village of the chart, (Tsa-kwa-loo’-in) is a low bluff, partly overgrown 
with grass, and bearing traces of having been formerly inhabited by the 
Indians. This, at first sight, appeared to be composed of conglomerate, 
but on examination proved to be merely drift or raised beach-gravel, 
cemented by calcareous matter. With this exception,.the shore 
from the vicinity of Willow Point to Orange Point (a distance 
of over six miles) is low, and no rock exposures occur. At Orange 
Point, the old trappean rocks, which are known to underlie the Creta- 
ceous unconformably, appear, consisting here of a massive looking, 
greyish-green diabase with epidotic veins, in which no stratification 
was Clearly observable. 

Extent of. The information afforded by the sections along the coast from 

Comox basin. : à 
Comox to Orange Point is, therefore, very meagre, but the exposures 
seen, together with the relatively low and uniform character of the 
country for several miles inland, leave it scarcely doubtful that the 
Cretaceous rocks here form a continuous belt, and confirm Mr. Rich- 
ardson’s conjecture that these rocks extend from Comox as far as Cape 
Mudge. Between the Comox River and the Campbell River (two 
miles south of Orange Point) the streams reaching the coast are very 
inconsiderable in size, the greater part of the region draining south- 
ward by the Comox (Courtenay) River. I was, however, informed that 
some milesup a small stream, which debouches about halfa mile south- 
ward from Kuhushan Point of the chart, coal has been found. A coal 


* This, with other bearings throughout the report, is given with reference to the astronomical 
meridian. The magnetic variation is here 28° 15’ Kast. 
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seam is also reported by Mr. Drabble about a day’s journey up the 
Campbell River, while sandstones are seen in the banks of the river, 
from near its mouth, a long way up. 

The Cretaceous rocks seen along the coast south of Orange Point Horison. 
rather resemble those of Mr. Richardson’s lowest division, the “ Pro- 
ductive measures,” than those of the overlying ‘‘ Lower shales,” to 
one of which divisions they are probably referable.* 

Beyond Seymour Narrows, the coast of Vancouver Island makes a Probable 
projection to the north-eastward, and from the occurrence of sandstone D nunosti 
and coal on the Campbell River, together with the general strike of the 
Cretaceous rocks, I have little doubt that these continue inland in a north- 
westward direction, leaving the coast near Orange Point and running 
behind the promontory just alluded to, possibly as far as the Salmon 
River, about thirty-five miles distant. On this stream, Mr. King, who 
has prospected the region for timber, reports that at about four miles 
above the forks of the river, or nine miles from its mouth, sandstones 
appear, and characterize a considerable tract of country of a lumpy or 
hilly character. The same gentleman informed me that sandstone 
again appears not far up the course of a considerable stream which 
empties into Menzies Bay, near Seymour Narrows. 

To properly explore and map out the Cretaceous, coal-bearing rocks vane ag of Comox 
forming the north-western extension of those seen in the vicinity of 
Comox, it would be necessary to traverse all the larger streams, and 
though this is a work requiring some time and labour, on account of 
the generally thickly wooded and impassable nature of the country, it 
is one of importance, and should be undertaken, if possible, at an early 
date. In Mr. Richardson’s opinion, the Comox coal-basin, though at 
present at a disadvantage owing to its somewhat greater distance from 
markets, is relatively more important than that of Nanaimo. The last 
section of the coal-bearing rocks examined by him to the north-west- 
ward, was that on Brown’s River nearly abreast of Cape Lazo. 

He there found the lower member of the Cretaceous series, designated 
by him the Productive Measures, to have a thickness of 739 feet, and 
to contain nine seams of coal, varying in thickness from six inches to 
seven feet. There is every reason to hope that the measures may con- 
tinue equally rich in coal in their extension to the north-westward. 
If this should prove to be the case, even as far only as the Campbell 
River, a length of twenty-five miles will be added to the known por- 
tion of the Comox coal-basin, and this without taking into considera- 
tion the probable extension inland toward the Salmon River, above 
referred to. It is, however, to be anticipated, that boring operations, 





*See Mr. Richardson’s observations in Reports of Progress Geol. Surv., Can., 1872-73 and 
1878-77. 
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on a somewhat extensive scale will be necessary, before this north- 
western part of the basin is fully proved, as the covering of drift 
materials is almost everywhere deep. 

From Orange Point, above mentioned, the altered volcanic or trap- 
pean rocks (referred in a general way, as elsewhere stated, to the Trias- 
sic and provisionally designated the Vancouver series) are almost con- 
tinuously exposed along the west side of Discovery Passage to Seymour 
Narrows, and along the east side from the Narrows southward to 
within two miles of the extremity of Cape Mudge. In this part of 
Discovery Passage, these rocks are generally amygdaloidal in char- 
acter, but have, in many places, been so much changed by subsequent 
action, that this character has almost disappeared, together with all 
traces of the original bedding. Wherever the dip may still be 
distinguished, however, it appears to be at rather low angles. Most of 
these rocks show spots and veinlets of epidote of secondary formation, 
and they are generally greenish or greenish-grey in colour, though 
occasionally purplish. Copper Cliffs, of the chart, are composed of 
greenish and blackish alteréd amygdaloid, and show copper staining 
along jointage planes in some places. Steep Island, at the mouth of 
Gowland Harbour, is composed of massive beds of coarse agglomerate, 
many of the fragments in which are of amygdaloid. Copper stains 
also appear here. The dip is apparently N. 63° E. < 30°. 

A few typical specimens of the altered volcanic rocks of the Van- 
couver series, from the vicinity of Discovery Passage, have been sub- 
jected to a preliminary microscopic examination, with the following 
results :— 

No. 6. Orange Point, Discovery Passage.—Dark grey-green diabase, 
considerably decomposed, but appears to have been originally an 
amygdaloid. 

No. 7. Discovery Passage.—Amygdaloidal diabase, of which the 
cavities are generally filled by quartz. Reddish in colour as the 
result of the peroxidation of contained iron during decomposition. 
Contains little chlorite. 

No. 8. Steep Island, Discovery Passage.—Greenish-grey amygdaloi- 
dal diorite, considerably decomposed, and amygdules filled by quartz. 

No. 127. Discovery Passage, near Elk Bay.—Blackish-green glossy 
schistose rock, collected near line of junction of Vancouver series and 
granite. This is evidently a fragmental rock, and may be classed as a 
volcanic ash, being chiefly composed of felspar, much decomposed, 
and with abundance of chloritic matter. 

No. 128. Discovery Passage.—Coarse greenish-grey agglomerate, a 
much decomposed diabase in which a minute concretionary structure 
is developed. 
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Thesouthern extremity of Cape Mudge resembles Point Lazo in general Cape Mudge. 
appearance, and is like that point entirely composed of drift materials, 
including boulder-clay, which overlies stratified sandy deposits. The 
water shoals gradually, and wide flats covered with boulders are laid bare 
at low tide, a circumstance almost always, in this region, found to charac- 
terize a coast-line formed of boulder-clay or other drift materials. The 
same character is continued along the east side of the Cape Mudge pro- 
montory, northward us far as Drew Harbour. Itis possible that Creta- 
ceous rocks may underlie the southern extremity of the Cape Mudge 
promontory, but there is no evidence of this, and the older volcanic 
rocks have now been traced southward so far along the west side, that 
but two miles of the extremity of the cape remains, under which they 
might occur. 

Drew Harbor is an excellent anchorage, sheltered on the east side Drew Harbour. 
by a low sandy and gravelly spit over a mile in length. It has been 
utilized lately as a logging camp, and considerable quantities of timber 
have been cut in parts of Valdez Island, adjacent to it. 

The Strait of Georgia may be described as terminated to the north- North end of 
ward by Valdez, Read and Cortez islands, which are separated by com tn 
paratively narrow passages, the first-named consisting, however, in 
reality of several islands separated by subsidiary channels, which have 
not been surveyed, and are scarcely navigable, on account of their 
rocky character and the very strong tides which run through them. 

Forming a disconnected fringe of comparatively low, flat land to the Low islands. 
south ward of these islands, is the promontory of Cape Mudge, Mary 
Island, Reef Point of Cortez Island, with Hernando, Saväry and Har- 
wood islands, the three last-named lying close to the shore of the 
mainland to the eastward. With the exception of the low land thus 
designated, the islands closing the Strait of Georgia to the north, are Higher rcky 
almost uniformily rocky, with rough, irregular surfaces, the average 
height of the elevations on which increase eastward toward the base 
of the Coast Range, and become high mountains along the sides of the 
fiords which penetrate far into the mainland. The fundamental and most 
prevalent rock is granitic, and is usually a hornblendic granite, rich in 
triclinic folspar, varying much in texture, but usually greyish in tint; 
one variety merging by imperceptible gradations with another. 

- Included in these granites, or resting upon them, are areas more or 
less considerable, of altered volcanic rocks, associated with occasional 
argillites and limetones, the whole referable to the Vancouver series, 

Having premised these general facts, such local details as seem im- 
portant, will now be given for the region, the actual boundaries of the 
rock-series being indicated on the accompanying map. The stratified 
materials of volcanic origin, are, in the following pages, generally 
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designated as the altered volcanic rocks, the question of their geolo- 
gical age having been already discussed. (See p. 9 B.) 

The rocks of the shore west and north-west of Drew Harbour have 
the same appearance and character with those of Discovery Passage, 
already described, and are altered volcanic materials. To the north 
of Drew Harbour, however, just east of Open Bay, crystalline lime 
stone appears in association with these rocks, and is cut off to the 
eastward by granitic rocks which show in places more or less gneissic 
foliation. What is probably a continuation of the same limestone 
band appears again, at less than a mile to the south-eastward, in the 
little rocky islets named the Breton Islands on the chart. The lime- 
stone is here, however, interstratified with grey and blackish thin- 
bedded argillites and quartzites, the strike of the whole being S. 47° E., 
with dips at very high angles, but generally south-westward. These 
beds are cut by dykes of highly quartzose, slightly hornblendic, 
granite, and are all much shattered, with rusty joints. 

Hoskyn Inlet, which separates the Valdez Islands from Read Island, 
running north-north-eastward for nearly nine miles, was examined by 
my assistant, Mr. D. B. Dowling. It is narrow, and is bounded 
throughout by rough, rocky shores, composed of granitic rocks of the 
usual character. An opening, known as Surge Narrows, occurs on the 
west side of the inlet, and runs toward Discovery Passage through the 
Valdez group, with, possibly, a branch opening toward the north-east. 
Surge Narrows is partly blocked by several small, rocky islands, 
between which the tide runs with great velocity, resembling the 
rapids on some large river. The only spots which might be used as 
land for settlement are at the head of Village Bay and at the old 
Indian camp at the Narrows. 

The highest land on Read Island is near its north end, and has an 
elevation, according to the chart, of 1608 feet. The south-east side of 
the island is throughout composed of massive, hornblendic granite, 
which varies from a fine-grained, dark-grey material to a pale whitish 
rock regularly spotted by rather large black crystals of mica and 
hornblende. Dark greyish-green dykes, probably diabase, intersect 
these rocks in all directions, and in some cases are 80 numerous as to 
form nearly one-third of the entire mass. The northern part of the 
east end of the island was not particularly examined, but appeared, 
from a distance, to be composed of similar crystalline rocks. 

Cortez Island is, in the main, a tract of rough, rocky land, resem- 
bling Read Island in its general character. It is very irregular in 
form, and has a length of about fourteen miles from north to south, 
with a maximum breadth of about eight miles. The north-eastern 
portion of the island, which is nearly separated from the rest by a 
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long, narrow lagoon, appears to be throughout composed of horn- 
blendic granites, the hornblende in some parts of which is rather of a 
greenish than a black colour. On Lewis Arm, some portions of this 
rock scarcely contain any visible quartz, while others hold numerous 
fine-grained, dark and more highly hornblendic masses, which may be 
fragmental or concretionary. Dark-colored dykes, resembling those 
already described on Read Island, are numerous locally. The north- 
east side of the main part of Cortez Island is everywhere formed of 
similar granitic rocks, with, in some places, numerous dark-coloured 
intrusions. At the point just east of Carrington Bay, an obscure 
appearance of stratification occurs, with a strike of about N. 27° W., 
and small quantities of molybdenite were found in quartz veins. On poiypdenite. 
the small islands named Camp Islands, the granitic rocks were 
observed to be much broken up and silicified by action subsequent to 
their formation, which has produced numerous little masses of crystal- 
line, iron pyrites and of epidote, which, however, do not occupy true 
veins. | 

With the exception of Reef Point, which is composed of drift South-west 
deposits, the entire south-west shore of Cortez Island, with Gorge Island. 
Harbour, is composed of similar granitic rocks, containinghmore or 
less hornblende, and offering no peculiarities worthy of special note. 
On the east side, a mile from the south point, is a rather fine-grained 
greenish rock, which is much shattered and traversed by epidotic 
veins, and has an apparent dip of N. 55° E. < 60°, and is probably a 
highly altered remnant of the Vancouver series. North of this, the 
granitic rocks resume, but continue to hold numerous fragments of a 
similar material. For about two miles south from,the entrance to 
Squirrel Cove, the shore is bordered by a low terrace, composed of 
sand and gravel deposits, and heavily wooded. The flat land thus 
formed, however, appears to be quite limited in width. Near the 
entrance to Squirrel Cove, on the west side, are extensive exposures 
of coarse-grained, pale-coloured hornblendic granite, suitable for build- 
ing-stone, and moderately well situated for quarrying. Squirrel Cove 
is a good, though small harbour, with an old Indian village site at its 
northern extremity, and a narrow, stony passage opening to the 
lagoon previously mentioned, which might be passable for small boats 
at very high tides. Just west of Squirrel Cove, on the outer shore, 
the granite was observed to assume reddish tints, though without 
otherwise changing its general character. Deer were moderately 
abundant on Cortez Island, and a limited number of sheep might be 
pastured on it. 

The Twins, two small islands to the south of Cortez Island, are qwin Islands. 
chiefly composed of the usual hornblendic granite, which is, however, 
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in part reddish in colour. The east shore of the southern island, three 
quarters of a mile in length, is interesting, as displaying stratified 
rocks, consisting of dark slaty argillites, quartzite and limestone. 
These are all much broken and contorted, but in one place were 
observed to strike N. 57° W. They may be considered, with little 
doubt, as representing the continuation of similar stratified rocks met 
with on the north part of Hernando Island, and described on a subse- 
quent page. 

The Redonda Islands, two in number, are very irregular in form. 
They are high and mountainous for the most part, a point on the 
inner or eastern island attaining 5140 feet, and several summits on 
the western island rising about 3000 feet. These islands may in fact 
be considered as a portion cut out of the general outline of the coast, 
by the two passages which converge and unite to form the fiord known 
as Toba Inlet, and as such, represent a part of the outer portion of the 
Coast Range. The,western island is twelve and a half, the eastern, nine 
miles in length. The north side of West Redonda Island, is entirely 
composed of grey, hornblendic granite, generally notably coarse in 
grain, and occasionally porphyritic, and in some places, holding dark, 
highly hornblendic portions, a foot or more in diameter. The shore is 
uniformily bold and composed of solid rock, the only beach being in 
Deceit Bay, of the chart. Raza Island and the part of the mainland 
which forms the north shore of Pryce Passage, though not touched on, 
are evidently composed of rocks similar to these just described. Dean 
Point, the extreme north-eastern termination of the island, is peculiar 
in showing a rather highly quartzose granite, which contains very 
little-hornblende. At Welsh Cove, a mile south of the last, on the east 
side of the island, the granite becomes distinctly pinkish in tint, and 
consists of two felspars, one probably orthoclase, the other triclinic, 
of pink and white colours respectively, with black mica, a little horn- 
blende and abundance of quartz. This stone is well adapted for build- 
ing purposes, and in Welsh Cove is favourably situated for quarrying, 
as it is traversed by nearly horizontal jointage-planes and rises in a 
low cliff from the water’s edge. Near Dean Point and Welsh Cove, dark 
dykes, which were scarcely seen along the north shore, again become 
somewhat abundant. Further south, on the east shore, the rocks are in 
some places much darker in colour and more hornblendic, though still 
coarsely crystalline. In such rocks, quartz is almost or entirely absent, 
and they are either syenites or diorites. It is impossible, however, 
to separate the rocks of this character from the paler coloured and 
more quartzose varieties, with which they frequently blend by insen- 
Bible degrees. 

‘At Marylebone Point, the south-eastern corner of West Redonda 
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Island, is a small inlet, shown on the chart in dotted lines. It is Marylebone 
about halfa mile in length only, and receives a stream at its head ov 
which, at a distance of about two hundred yards, was found to issue 

from a lake which isa mile or more in length and about twenty feet 

only above high-water mark. 

In the inlet just referred to, and about Marylebone Point, a greenish 
dioritic material is so irregularly mingled with paler granite of the 
usual character, that it is impossible to say which should be regarded 
as an intrusion in the other, each constituting about half the mass. 

The south-east shore of West Redonda Island, on Desolation Sound, 
presents no features worthy of special mention, being composed of 
similar hornblendic granites. At one place, a considerable number of 
blackish diabase dykes were observed with a north-westward run. 

At another, near ‘ White Patch’ of the chart, distinct traces of copper 

occur, forming green stains on weathered joints. Martin Island and 

Kinghorn Island, show only the same rocks. The west side of East 

Redonda Island was landed on at one point only, but is also evidently 

composed of similar rocks. East Redonda Island, as seen along Wad- East Redonda 
dington Channel, and doubtless throughout ita extent, is composed of ; 
granitoid rocks. It was not, however, particularly examined. 

Cape Mudge, Mary Island and Reef Point, with Hernando, Savary, Border of low 
and Harwood islands, have already been described as differing altogether tee and 
m character from most of the land to the north and north-east of the 
Strait of Georgia. They may originally have formed a connected bor- 
der of low terrace-land, with a maximum elevation of about 200 feet 
above the present sea-level. With small exceptions, they are entirely 
composed of drift deposits, consisting of boulder-clay, with bedded 
sands and gravels, some points in connection with which are more fully 
described under the head of surface geology. Though in general 
wooded, there are on these islands patches of meadow-land, which is 
often covered with bracken, and the woods are not so dense and impene- 
trable as elsewhere. The soil is usually, if not in all cases, rather light 
and sandy, but a considerable portion of these low lands might be 
utilized for purposes of agriculture. 

Mary Island has an area of about 2200 acres, and no exposures of Mary Island. 
rock in place occur on it. Its southern extremity is prolonged by a 
long bouldery reef, while its northern is formed by a sand spit, which 
nearly reaches to Cortez Island. The area of the flat land which forms 
Reef Point is about 2300 acres, and it terminates similarly, southward, 
in a wide, bouldery flat, partly bare at low tide. 

The area of Hernando Island is about 2200 acres. Stag Bay, on its Hernando 
north side, affords a good anchorage, and its north-eastern shore, for 
about a mile in length, is composed of rock. The south-eastern 
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exposures consist of massive crystalline rocks, probably dioritic, and 
differing from the more abundant hornblendic granites. Hidalgo 
Point, adjoining the last, is formed of stratified materials, much indu- 
rated and shattered by pale felspathic dykes, but consisting of rather 
thin-bedded, blackish argillites and quartzites, in some of which 
impressions of ammonitoid shells were found. These Mr. Whiteaves, 
in the Appendix, provisionally describes under the name Belonites 
Vancouverensis. The prevalent dip is about N. 55° KE. < 40°. 

Savary Island, lies nearly east and west, and is about four miles 
long, but quite narrow. Its south side is formed by cliffs, and steep 
scarped banks of boulder-clay and stratified sands, the opposite or 
northern side being lower. Its total area is about 1200 acres, the soil 
being very light and sandy. Like the islands previously described, it 
presents wide, flat, boulder-strewn beaches, many of the boulders reach- 
ing a diameter of ten or even twenty feet. The extreme east end of 
the island, is formed by a steep but rounded mass of coarse, spotted, 
hornblendic granite, cut by dark dykes of diabase or diorite. 

Harwood Island, with an area of about 1900 acres, scarcely differs 
from those above described. It is composed, for the most part, of 
well stratified sands and hard silty deposits, resembling those mét with 
below the boulder-clay on Savary Island. The southern point of the 
island is composed of a rather fine-grained, grey, hornblendic granite, 
very much jointed. The lowest side of this island is toward the south, 
where there is some open land, covered with bracken. Elsewhere, the 
shore is generally bordered by bold, high banks, which are, however, as 
a rule, grass-grown, and do not present the same striking appearance 
as those of Savary Island. 

Mitlenatch Island, an isolated rock, 200 feet in height and halfa 
mile in diameter, which lies in the middle of the strait, three miles 
east of Hernando Island, is composed of altered volcanic rocks, chiefly 
a grey-green massive amygdaloid, in which the cavities have been 
filled by quartz. These rocks are much jointed, and assume rugged 
forms where exposed to the action of the sea. The direction of their 
dip could scarcely be ascertained, though it appeared to be about S. 12° 
E. < 10°. The island has been heavily glaciated in a direction from 
north-west to south-east. 

From the above notes, it will be apparent that no rocks of the Cre- 
taceous, coal-bearing series occur in the islands bordering the north and 
north-east part of the Strait of Georgia, though these were specially 
looked for. Should such rocks occur there, they must occupy hollows 
between the projecting masses of the old crystalline rocks, and are 
now either covered by the waters of the strait or concealed by the 
drift deposits. 
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Malaspina Inlet and Vicinity. 


The observations made in Malaspina Inlet, and along the shore of 
the mainland from Desolation Sound to Jarvis Inlet, may now be 
summarized, after which, those referring to Texada and Lasqueti 
islands,;will be given. 

Malaspina Inlet runs about eight miles south-eastward, parallel to Molaspina 
the shore of the Strait of Georgia, but separated from it by a promon- 
tory about two miles wide. The inlet itself is about half a mile in 
average width, and throws off an irregular branch to the eastward— 
Lancelot Arm—about three and a half miles in length. The rocks 
forming the shores of the main inlet belong entirely to the granitic. 
series, but are rather peculiar in the paucity of quartz, which in 
some places is almost entirely absent, causing the rock to be more 
properly named a syenite or diorite than a hornblendic granite. The 
rocks are usually grey in general colour, but in some places dark 
greenish-grey. They hold often many darker masses of a fragmental 
appearance, and it was also here observed that they were frequently 
reticulated by pale lines, dependent on the bleaching of the rock by 
some subsequent action along the planes of jointage. 

On the eastern extension of the inlet, the shores are generally 
formed of rocks similar to those above described, which, though proba- 
bly in some places diorite in composition, preserve a granitic appear- 
ance, and by the addition of quartz and mica pass into true granites. 

In Theodosia Arm, which is entered from Lancelot Arm by a narrow Marble with 
passage, these rocks were observed to possess a slight appearance foe 
bedding or foliation, and between Martin and Ellen Points of the 

chart, on the north side (just west of the entrance to Theodosia 

Arm), a small mass of stratified rocks appears, surrounded on all sides 

by those of a granitoid character. These consist of a grey and white 

spotted marble, in which kernels and veinlets of pale green serpentine 

have been developed, with some blackish, hard argillites with rutsy 

joints. The dip and strike are very irregular, but the former appeared 

to average N. 8° E. < 70°. These rocks occupy the shore for about 

200 feet only. They show traces of copper, and similar traces were 

again seen nearly opposite Thynne Island of the chart, on the west 

aide of Lancelot Arm. 

Though generally low, the shores of Malaspina Inlet are almost oo terof 
everywhere of solid rock, with small beaches showing only here and shores. 
there in sheltered angles. The main inlet is continued southward by 
a low valley, and Theodosia Arm ends westward in a shallow flat, 
beyond which, low country extends for some distance. There is a 
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considerable quantity of very fair timber in the vicinity of the inlet 
generally, and probably a large area in the flat land beyond the head 
of Theodosia Arm. As coal had been reported to occur on this inlet, 
it was closely examined, but no trace of Cretaceous or Tertiary rocks 
was found. Though it is still possible that coal-bearing rocks may 
occur in the low tract just referred to, no drift material was observed 
which might indicate their existence. 

About the entrance to Malaspina Inlet, there is a considerable area 
of greenish granitoid rocks, some of which may be diorites, and, by 
their fine grain and much fractured appearance, suggest the possibility 
that they may represent the last stage in alteration of stratified rocks 
belonging to the volcanic series. They are occasionally associated 
with crumbling red syenite. The shores of the large bay east of the 
entrance of Malaspina Inlet, together with the south shore of Mink 
Island, lying off it, are characterized by granitic rocks which present 
no unusual characters. | 

Georgina and Sarah Points, to the west of the entrance, are com- 
posed of red syenite or hornblendic granite, whilo the intervening 
shore is generally occupied by the usual grey variety. The red rock 
appears here, and elsewhere in this vicinity, to be merely an altered 
variety of the grey, in which, in consequence of some action subsequent 
to its formation, the iron has become peroxidized. The texture and 
grain of both rocks is the same, and they are similarly blotched by 
darker included masses, which in the red variety are at times still 
blackigh, but have also occasionally become reddened. The red rock 
is always much shattered and jointed, a circumstance probably con- 
nected with the change it has suffered. Its broken character renders 
it quite unfit for use, as a building stone. 


Coast from Sarah Point to Jarvis Inlet. 


From Sarah Point, to a point opposite the south end of the Ragged 
Islands, the rocks are partly reddish, like these last described, but 
chiefly grey in colour, and hornblendic granites, which in some places 
appear, from the absence of quartz, to become diorites. They are 
much shattered, and cut by numerous dark-coloured dykes, and some 
pale syenitic ones, and include very numerous irregular or lenticular 
fragments of a darker colour, such as are almost always found when 
the granitoid rocks approach the borders of stratified masses. The 
fragments are in some places so abundant, that from their arrange- 
ment, they cause the rock to assume a gneissic appearance, the strike 
being in general nearly parallel to the shore. On the inner side, and 
near the south end of the Ragged Islands, a small area of distinctly 
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stratified hornblendic gneiss, with fine-grained mica-schist, occurs. 
These rocks are much broken and very irregular, but the general dip 
is about N. 47° E. < 60°. Powell Islets and White Island, further off 
shore, are composed of the usual grey granitoid rocks, and scarcely 
any soil is found upon them. 

From the Ragged Islands southward, for a distance of five miles, or Qonst south of 
to a point nearly abreast of the southern termination of Malaspina 
Inlet, the coast continues very bold, and is composed everywhere of 
solid rock. The prevalent materials are grey hornblendic granites, of 
the usual massive character, which in some places have assumed a red 
tint, in the manner previously explained. Distinctly stratified rocks Included 

ratified 
were observed in two places. The first of these is just south of masses. 
Hirtuda Point, and opposite the east end of Savary Island. The rocks 
seem to be diorites and felsites, but are so much shattered and rust 
stained as to be almost past’recognition. The strike appears to be 
nearly north and south, but the shore is characterized by these rocks 
for about 300 feet only. The second occurrence is two miles further 
southward and is much more important, occupying the shore for three- 
quarters of a mile. It includes a bed of grey marble, about fifty feet in 
thickness, and nearly vertical, with a strike of about N. 20° W. The 
marble is associated and interstratified with dark greyish and green- 
ish speckled rocks, which are so completely shattered, that but for the 
marble, their stratified character could scarcely be recognised. These 
rocks have not been specially examined, but their mineral constituents 
are much decomposed. They are either diorites or diabases, and 
appear to represent the last stage in metamorphism of' stratified 
volcanic rocks, like those of Discovery Passage. 

South of this point, to the Klahoos Indian village in the bay abreast Low shores. 
of Harwood Island, the shore is much less bold, and the rock appears 
in isolated low exposures only. It is either hornblendic granite or 
diorite, of granitoid texture, wherever seen. The long low gravelly 
beaches, which characterize this part of the coast, are not indicated on 
the chart, and indeed the representation of the smaller features of the 
coast, from Sarah Point southward to Jarvis Inlet, is very imperfect. 

Notably wide tide-flats, strewn with large boulders, occur along the 
coast about half way between Savary and Harwood islands. 

The south point of the shallow, open bay, in which the Indian vil- Vicinity of 
lage above referred to is situated, is formed of a boss of rather coarse village. 
granitoid rock, containing much hornblende and little or no quartz, 
which is cut by dark diabase dykes of the usual character. Half a 
mile southward, in the next bay, is the mouth of a small river, which 
flows from a lake at a distance of about a mile and a half from the 
shore. This lake is reported to be very large and to run a long way 
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to the northward. : Its form is conjecturally indicated, and it is named 
Powell Lake on the map published by the Chief Commissioner of 
Lands and Works of British Columbia (1884), and the river may be 
designated by the same name. From views of the country in this 
vicinity, obtained from the strait, the lake would appear to occupy a 
rather narrow valley between high hills, and it is doubtless orographic- 
ally identical with many of the salt-water inlets. Three-quarters of a 
mile from the mouth of the river is a rapid and fall, the stream here 
being confined between high, rocky banks, and well adapted for use as 
a water-power. The stream averages 150 feet in width by three feet 
deep. Its valley is nearly impassable from fallen timber and a stiff, 
intervening growth of sal-lal bushes, and, finding the rocks all of the 
usual granitic character, I did not take time to penetrate as far as the 
lake. The height of the river above the fall and rapid is about fifty 
feet above sea-level. 


M Riverto Southward, to within a couple of miles of Scotch-fir Point, at the 


entrance of Jarvis Inlet, the coast is low, and a low and apparently 
everywhere densely wooded country stretches some miles inland, and 
will, doubtless, afford a large quantity of valuable timber. From 
the mouth of Powell River to Grief Point, due east from the north end 
of Texada Island, there are no rock exposures along the shore. Grief 
Point itself is low and flat, but half a mile to the south-east of it, a 
bluff about eighty feet in height affords a section of the drift deposits, 
by which a considerable part of the low country is probably underlain. 
These resemble those of Savary and other neighbouring islands, being 
composed of finely stratified hard sands, overlain by about fifteen feet 
of stony clay, which probably represents the boulder-clay. 

Six miles eastward along the north shore of Malaspina Strait from 
Grief Point, is the mouth of Sandstone River, of which some particu- 
lars are given below. On the intervening coast, rock in situ appears 
in three places only, as follows:—Two miles east of Grief Point, form- 
ing a low bluff; blackish, spotted hornblende-schist with some grey 
felsite, both cut by numerous veinlets of epidote and quartz. Strike, 
S. 87° E., nearly vertical. Islets, in the same little bay, of similar 
rocks, with fine and coarse-grained diorite. Point just west of mouth 
of Sandstone River, with low exposures of grey hornblendic granite. 
East of the river, low exposures of rather coarse hornblendic granite 
are more frequent, and before Scotch-fir Point is reached they become 
almost continuous, but offer nothing worthy of special note. 

The Sandstone River is a small stream, and at the date of my visit 
(July 1885) was about twenty feet wide only, with an average depth 
of about nine inches. Its bed presents almost continuous exposures of 
sandstones and shales, for about a mile and a half up from its mouth. : 
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The sandstones are soft, of yellowish and brownish colours, often 
coarse, and in places slightly conglomeritic; the shales are blackish 
or greenish-grey. The beds are almost horizontal, the highest dip 
probably not exceeding 5°, and the total thickness of beds exposed 
cannot be more than about 200 feet. Flattened stems and logs, Coalor lignite. 
included in the sandstones, are in the form of lignite, but no true bed 
of coal or lignite is exposed. A few fossil plants which were”obtained 
are very imperfectly preserved, and insufficient to show whether these 
beds should be classed as Cretaceous or Tertiary. Further up the 
river, the banks become quite low, and show only occasional small 
exposures of drift materials, the current is slack, and there appeared 
to be no prospect of obtaining further information as to the width of 
the sandstone series. It may, however, underlie a considerable part 
of the low country of this part of the coast. 
In a small stream about a mile east of Sandstone River, the Indians A8. 
report the existence of similar rocks at a short distance from its 
mouth. No exposures of sandstone, however, appear along the coast, 
and it would seem that the low bosses of granite there occurring have 
served to protect the sandstone rocks in an inland basin. Before the 
exact limits of this sandstone basin can be mapped, it will be necessary 
to traverse the whole of the thickly wooded, low country near the 
coast from Jarvis Inlet to the Klahoos Indian village, the Indians 
inhabiting which were quite averse to giving any information or 
assistance respecting the region at the date of our visit. 
The rocks of Jarvis Inlet, for a distance of about six miles up, were Jarvis Inlet. 
examined by Mr. Dowling, who reports them to consist of hornblendic 
granite, but in general, of paler tints than usual. Near the south-east 
point of Hardy Island, is a small area of included schistose rocks, and 
in the vicinity of the small bay on the south side of the island, near its puilaing-stone. 
west end, it was observed that the granite is favourably situated for 
quarrying, and wel! adapted for building-stone. 
From the mouth of Jarvis Inlet to Burrard Inlet, the coast has not a aol. 
yet been examined geologically. As seen from the sea, it is evidently 
for the most part granitic, but there are low wooded areas in some 
places, and Cretaceous and Tertiary rocks may not improbably be 
found in these, particularly in the vicinity of Trail Islands, and about 
Thormanby Island. 


Texada Island. 


Texada Island, so named by Elsa, in 1791, is nearly twenty-seven Geological, 
miles in length, with an extreme breadth of but five and a half miles, theisland. 
The island is high and mountainous throughout, and very rocky, offer- 
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bold, beaches of gravel or sand being quite exceptional, though narrow 
boulder-beaches are more common. The island may, in fact, be 
regarded as a partially submerged mountain range or ridge, and by 
reason of its narrow form, when seen from the Strait of Georgia to the 
south-eastward, resembles a single high mountain mass. It is in 
general, wooded, and some very fair timber is to be found in the val- 
leys, but*bare rocky hill-sides are everywhere frequent. The forest 
is, however, generally not dense, particularly on the south-eastern 
side of the island, where the climate must be relatively dry. Deer are 
generally abundant on the island, and it will doubtless eventually be 
utilized for the pasturage of sheep. It is singularly deficient in har- 
bours, in comparison with other parts of the coast—Gillies Bay, on the 
south-west side, and a second bay at the northern extremity, being the 
only two of any value, and both somewhat exposed to certain winds. 

The geological features of a portion of the island were examined by 
the late Mr. Jas. Richardson, and are described by him in the Reports of 
Progress of the Geological Survey, for 1873-74 and 1876-77. My own 
examination of the island, in 1885, was confined almost exclusively to 
the shores, but included a careful inspection of every part of the coast- 
line, it being specially desirable to ascertain the existence or otherwise 
of any rocks of the Cretaceous coal-bearing series which might there 
occur. With the exception of the Cretaceous area of Gillies Bay, 
discovered by, Mr. Richardson, it may now be affirmed, that no rocks 
of this age appear on the island. 

Texada Island is composed, for the most part, of the rocks of the 
Vancouver series, and chiefly of altered volcanic materials. These are, 
however, traversed by somewhat important granitic masses, particu- 
larly on the north-east shore; while the northern extremity of the 
island, for a length of about five miles, is largely composed of more or 
less crystalline limestone, which is frequently atrue marble. Deposits 
of copper, marble and magnetic iron-ore have been located on the 
island, and work undertaken on them, though the last mentioned 
mineral is the only'one of which the exploration has attained any con- 
siderable importance. So far as the stratigraphical features go, there 
is no reason to believe that the altered volcanic rocks, and the massive 
limestones, represent distinct formations, and the palæontological 
evidence is almost nil, consisting of a few obscure molluscs obtained 
from the less altered parts of the limestone about a mile south of Point 
Marshall, at the north end of the island. The association und inter- 
bedding of volcanic rocks with the marbles of the northern part of the 
island, and the intercalation of these limestone beds with those of the 
southern portion, indicate the close relationship in time of the two 
classes of rock, which—even apart from the facts afforded by similar 
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association elsewhere—renders it necessary for the present, at least, to 
regard the whole as forming one great series. 

At the base of Mount Dick of the chart, on the east shore, near the Bed of marble. 
southern extreme of the island, is a small broken and shattered anti- 
clinal, including a bed of purplish, pinkish and variegated marble, with 
8 maximum thickness of about twenty feet. This is interbedded with 
greenish, rubbly, felspathic rocks, in association with which are some 
dark-coloured, earthy, calcareous shales. The marble is too much 
affected by joints to be of any value. Point Upwood, and the south- Gosstfrom 
ern end of the island in its vicinity, is composed of hard, massive, © Northeast 
greyish and greenish-grey rocks, many of which, though much altered, 
are still evident agglomerates, and show their fragmental character on 
weathered surfaces. 

On rounding the south-east point of the island, well stratified green- 
ish and grey felspathic and hornblendic schistose rocks are met with, 
presenting a ribboned appearance on weathered surfaces. They are 
not far from vertical in attitude, and the strike, which is fairly regu- 
lar, nearly coincides with the coast, causing the same rocks to charac- 
terize it for several miles northwards. These rocks are closely asso- 
ciated with agglomerate and ash rocks, which sometimes replace them 
on the shore, and eventually preponderate, and occupy the coast to 
the exclusion of other materials, to a point nine miles north of the 
south point. Thence, for three miles, the only rocks seen along the 
shore are grey hornblendic granites of coarse or medium grain. 
Beyond these, greenish, bluish and grey rocks, composed of altered 
volcanic materials, again appear, and occupy the shore to a place 
abreast of Scotch-fir Point. These rocks are here even more com- 
pletely altered and hardened than usual, being traversed by numerous 
dykes of dark greenstone and some of granite, while small segregated 
granite masses also occur in them. They are extremely shattered, 
and jointage-planes coloured by copper, were observed in several 
places. The appearance of these rocks is such as to lead to the belief 
that they form but a narrow border on the coast, and are backed by 
and in contact with granite on the landward side. At North-east 
Point of the chart, and for nearly two miles southward from it, the 
shore is again occupied by granitic rocks, which, near their junction 
with the volcanic series, hold numerous dark fragments, as is usual at 
such junctions. 

A specimen of a dark grey, rather fine-grained, massive rock, from Ash-rock. 
à point a mile and a half north of the south end of the island, proved 
on microscopical examination to be an evident altered ash rock. It is 
chiefly composed of broken felspar grains, with a few of quartz, and 
much chloritic matter subsequently developed. Rocks of identical 
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appearance Lo this one, macroscopically, are very abundant both on 
Texada and Lasqueti islands. 

Tronorebeyond For four miles north-westward from North-east Point, there are 

Point. alternations of granite with volcanic rocks, as shown on the accompa- 
nying map, but no new features are presented. At the place thus 
defined, a little cove, with a small, abandoned frame house, occurs. 
The granites here again indicate their approach to the stratified rocks 
by the number of included dark,fragments, and are replaced by them 
beyond the north point of the cove. The Vancouver rocks are here 
made up of dark green hornblendic and epidotic materials, and include 
a bed of marble, in association with which is a considerable deposit of 
magnetic iron-ore, details of which are given on a later page, in 
connection with those of other similar deposits of the island. 

Marbles. Beyond the above occurrence of iron ore, the shore is occupied for 
about a mile by marble, associated with some greenish amygdaloidal 
rocks. The marble varies from nearly white to grey and blotched 
varieties, and forms cliffs of from fifty to eighty feet in height. The 
dip averages about south-south-west, or inland, at high angles. Granite 
next appears for about half a mile, but near the entrance to Marble 
Cove, it is again replaced by marble. Near the northern edge of 
the granite, where that rock is in contact with the marble, it assumes 
a somewhat unusual appearance, being almost entirely composed of 

Copperore. quartz and white felspar. It is here traversed by a vein of copper ore, 
on which some work has been done, a drift of about sixty feet having 
been run in on the vein in a direction of S. 38° W. The vein, as seen 
at the mouth of the drift, is about eighteen inches wide, and is still 
visible in the roof where the work stopped, though turning off a little 
in a southerly direction. Several tons of ore, remaining on the dump, 
appear to be of fairly good quality, consisting of mixed copper and 
iron pyrites (the latter often in large crystalline cubes) in a gangue of 
calcite and quartz, with andradite, tremolite, chlorite and molybdenite 
as accessory minerals. The work has not been carried sufficiently far 
to warrant any definite opinion on the character or continuity of the 
deposit. ÆEndeavours should be made to trace it by uncovering the 
surface, rather than by further drifting. A small building has been 
erected near the drift, which is situated about 200 yards from the 
shore, near the base of a steeply sloping hill. 

Assay. On assay by Mr. Hoffmann, the ore from this locality proved to 
contain, in addition to copper, 10°20 ounces of silver to the ton. The 
specimen submitted to analysis consisted of about 55 per cent. metallic 
sulphides, the remainder gangue. 

Marble quarry Marble forms the shores of Marble Cove, with the exception of 

jones Le the north point, where granite occurs, apparently as a dyke running 
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inland in a westward direction. From this cove, with unimportant 
local exceptions, marble is found continuously along the shore to the 
north end of the island. A small marble quarry has been opened at 
the north side of the cove, this place having probably been selected as 
affording a shelter to small vessels. Trial shipments of the marble \ 
have been made to Victoria, and several large and good looking blocks 
still remain at the quarry. It would appear, however, that the site 
chosen for the quarry is not a very good one, as the stone is there 
more affected than usual by jointage-cracks, and is not so well coloured 
as at some other points. Attention might with advantage be directed 
to the marble cliffs previously described, about a mile and a half south- 
eastward from the cove, or to the exposures north of the cove. These 
places, though not affording harbours, are only rarely exposed to any 
heavy sea, and the water is generally so bold that barges or schooners 
might be laid up almost to the shore while loading. 

From Marble Cove to the north point, the marble, though often Marble Cove 
much disturbed and traversed by dykes, generally dips southward of island 
at rather low angles. At the north point it is vertical, with a 
strike of S. 10° E. The shores of the bay, at the north end of the 
island, with Marshall Point west of it, are also chiefly composed of 
marble or limestone, more or less distinctly crystalline. The dip is 
very irregular in direction and amount. The rock is mueh jointed, 
and traversed by numerous greenish felspathic and blackish diabase 
dykes. Similar conditions continue, for about a mile and a half south, 
along the west shore, till the exposures are interrupted in a wide bay, 
beyond which the limestones are notagainseen. Rebecca Island, asmall Heteces 
rocky patch lying off Point Marshall, is composed of greenish felspa- 
thic rocks and highly crystalline marble, and evidently constitutes a 
detached portion of the Texada Island mass. The general form 
assamed by the marbles and associated rocks of the northern part of 
Texada Island, is that of a synclinal. 

Southward, from the last limestone exposures, to within ten miles yrarshall Point 
of Gillies. Bay, hard greenish and grey much altered amygdaloids t° “ilies Bar. 
occupy the shore, till replaced near the point above defined (at which 
the houses of the Texada Iron Mine are situated) by agglomerates. 

These volcanic rocks evidently underlie the limestones, and at the 
mine are abruptly cut off by a granitic mass, half a mile in width on 
the shore. This rock closely resembles that seen near the copper 
deposit, on the opposite side of the island. The wharf of the Texada 
Iron Mine, is situated about'a quarter of a mile south-east of the houses, 
at the foot of the slope. The line of junction of the granitic with the 
volcanic series, presents the characters commonly found under such 
circumstances, the volcanic rocks being not only much hardened, but 
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shattered and penetrated by granitic dykes, while both rocks show 
scattered segregations of iron pyrites. 

Texads iron The principal deposit of ore, from which a considerable quantity 
has been shipped, but on which operations were practically suspended 
at the time of my visit, in 1885, is situated about quarter of a mile 
inland from the wharf, and at a height of probably about 250 feet from 
the sea, on the brow of a steep rocky hill. The arrangements for 
mining and shipping the ore are complete. Shoots at the head of the 
wharf, receive the ore from trucks, at the bottom of the slope, which 
is substantially laid and well ironed, and is provided with a double 
track, the full trucks in descending drawing up the empties. From 
the level of the drum at the head of the slope, the track runs a short 
distance round the eastern flank of the hill, to the place at which the 
ore is at present being quarried. A drift, which has been run into the 
side of the hill, was closed and could not be examined. A very large 
quantity of ore is at present in sight above the level of the track, and 
in advantageous positions for work.* 

Mr, Richardson Mr. Richardson, who examined this deposit with some care before 

ore. working had been attempted, describes it as follows :f—‘ On the south 
side of Texada Island, about three miles north-westerly from Gillies 
Bay, and about seventy paces from the shore, a small exposure of 
magnetic iron ore was met with, associated with a coarse-grained 
epidotic rock and grey diorite. Immediately north of this exposure, 
the ground rises steeply to about 450 feet above the sea. Here, on the 
eastern and south-eastern slopes of the hill, for about 150 feet down, 
and extending from 200 to 250 feet in length, is an exposure of rich 
magnetic iron-ore. On the outcrops, facing to the north-west, the ore- 
bed, which dips from S. 58° H. to < 25°-30°, is seen to be from twenty 
to twenty-five fect thick, and to rest on grey crystalline limestone, 
with which, for about two feet down, are interstratified bands of ore, 
of from half an inch to one inch in thickness. The hill still rises to 
the north and north-east, but along the flank, and at about the same 
elevation, in a north-westerly direction for nearly a mile, the ore is 
occasionally seen, and in one place there is a continuous exposure of 
it for about 250 feet, the bed apparently varying in thickness from 
one foot to ten feet. In the concealed intervals, its course appears to 
be indicated by a coarsely crystalline epidotic rock, carrying ore in 
places, but with the grey limestones apparently overlying it to the 
north-east, and the grey and green dioritic rocks beneath it to the 


* Work was again resumed in the autumn of 1876, and during the winter about 5500 tons of ore 
was mined and shipped by the Puget Sound Iron Company to their works at Irondale, W.T. The 
Texada ore is generally mixed from 1-9 to 3-10 bog ore, found near Irondale, and produces thus, 
or when smelted alone, an excellent foundry pig. 

+ Report of Progress, Geol. Surv. Can., 1873-4, p 99. 
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south-west. Where the ore bed is exposed in this part of the hill, a 
similar arrangement of the beds is observed, and what here appears to 
be the base of the limestone, exhibits interstratifications of ore similar 
to those described at its summit, in the first exposure. An overturned 
dip is probably the cause of the apparent differences in the arrange- 
ment of the beds. In a north-easterly direction from the first noticed 
exposure, for a quarter of a mile, no ore is seen, after which it is again 
found, at first in irregular patches, mixed with epidotic rocks, and then, 
its course becoming more northerly, for more than half a mile, the 
bed presente an irregular surface exposure of from 600 to 900 feet of 
nearly pure ore. In this part, the dip could not be ascertained with 
certainty, and I am therefore unable to estimate the thickness of the 
ore. Loose pieces of limestone, with interstratified ore-bands, were 
found on the west side, while to the east, the ore is bounded by grey 
and green dioritic rocks.” 

I would modify the above description by Mr. Richardson in one Nature of the 
main point only, namely, in respect to the nature of the ore-deposit. 
This appears to me to be neither a bed nor a true vein, but a contact- 
deposit which has been produced at or near the junction of the gra- 
nitic mass with the stratified rocks, and more particularly with the 
limestone. Near the head of the slope, where the ore has been 
worked, the granitic rocks are replaced by grey crystalline limestone. 
which occasionally becomes a nearly white marble, and at this con- 
tact, the large bodies of ore are found, and appear to occupy irregular 
‘chimneys’ or interspaees of very variable dimensions. The ore 
penetrates, to some extent, not only the granitic rocks, but also the 
altered voleanic rocks and the limestone, It frequently includes large 
or small epidotic kernels, together with detached fragments of the 
volcanic rocks, and, in some places, reticulated veins of ore are seen in 
the granite, forming a species of ore-breccia. The appearances are 
such as to indicate that the formation of the deposit occurred contem- 
poraneously with the intrusion of the granitic mass, and has been 
dependent on the effects produced by that intrusion. Specimens of 
mixed ore and limestone, which may be collected, closely simulate 
interbedding, but the appearances developed since work has been 
carried on are such as, in my opinion, to prove that the ore cannot be 
considered a bedded deposit. 

The first ore exposure mentioned by Mr. Richardson is probably one Ore bodies. 
which has been cut through on the slope, between the wharf and its 
head. This is thirty feet or more in thickness, but is of inferior 
quality, and contains a considerable proportion of iron pyrites. The 
second exposure described is doubtless that at the head of thp present 
slope. Portions of the ore in the actual workings are also found to 
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contain more or less pyrites, and these are at present rejected as unfit 
for shipment. Traces of copper are also not infrequently seen on 
weathered jointage-planes in the mass of the iron ore. 

The quality of the greater part of the ore is excellent. A partial 
analysis by Dr. Harrington, in the laboratory of the Survey, showed 
68°40 per cent. of iron, with only ‘003 per cent. of phosphorus. In 
Volume XV: (Mining Industries) of the Tenth Census of the United 
States, p. 580, a partial analysis by Whitfield is given of a sample of 
this ore, selected as representing a lot of 600 tons at the Puget Sound 
Iron Company’s furnaces. This shows—lIron, 65°71; phosphorus, ‘013. 
A more detailed analysis, carried out by Messrs. P. C. Gilchrist and E. 
Riley, of specimens sent to the Colonial and Indian Exhibition in 1886, 
and published by these gentlemen in the Journal of the Iron and Steel 
Institute, 1886, p. 561, gave the following result :— 


Iron iso Soie sosie este sise. 69°85 
Manganese ........,.., s.soss cocsnososevsee. trace. 
Siliceous matter... soso. sossss sus cece: 2°75 
Sulphur ...........,...e soso sosoos soso ‘06 
Phosphoric acid.......,... coves seccee sense . trace. 
Moisturb iii dan asie dede ..... trace. 


The character of this ore, as a contact-deposit on the borders of 


and working of the granite, indicates the importance of tracing out the junction of 


this rock with the stratified series, and particularly the advis- 
ability of closely examining and uncovering such contacts as occur 
between the granite and the limestone. So long as such deposits can 
be found in convenient proximity to the shipping point, it will be 
unnecessary to sink on them to any great depth, and the quantity of 
ore already known is not likely to be exhausted for many years. The 
deposit of similar ore, noted on the opposite side of the island, occurs 
under nearly identical circumstances. The same may be said respect- 
ing the copper ore previously described, and traces of either copper- or 
iron-pyrites were observed in several additional locdlities near such 
contacts in different parts of Texada, in which island indications of 
metalliferous deposits of this character are unusually abundant. It 
should be stated here that the outlines of the granite as shown on the 
map, are exact only where they come out on the shores; they are 
scarcely more than hypothetical in the interior, having been traced 
inland for au inconsiderable distance only in a few places. The infor- 
mation gained with respect to the position of the metalliferous deposits, 
should, however, serve as an important guide to further discoveries, 
the characters of the granitic and other rocks being sufficiently distinct 
for easy recognition. 
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A few words may now be added respecting the deposit of magnetite Iron ore of east 
at the north-east side of the island. This, as has already been indi- side of oe 
cated, is situated on the shore of a shallow bay or cove, almost directly 
across the island from that last described and about five miles from 
the north point of the island. A bed of grey to white crystalline lime- 
stone or marble here occurs in association with hard, greenish, altered 
voleanic rocks of the usual character. The calcareous rock appears to 
form a bed of which the greatest observed thickness was about fifteen 
feet. It is, however, so much shattered and twisted as to render its 
thickness very irregular, but runs along the shore with a general strike 
of about S. 55° E. for 200 feet or further, generally maintaining a dip 
at an angle of 40° or more to the southward. That the calcare- 
ous material is a bed, is rendered evident by its blending and becoming peculiar 
interstratified with the greenish felspathic rocks, and also by the deena apa 
entire absence of any characteristic crystalline vein stuff. It is in limestone 
some places quite free from magnetite, but is generally highly charged 
with that material, which, though forming in it very irregular masses 
of pure ore, has generally more or less of a stratiform arrangement, 
and is occasionally found minutely interlaminated with calcareous 
matter. The most important solid stratiform mass of magnetite seen 
is about four feet in thickness. Epidote, and in some places small 
quantities of quartz, occur in association with the ore, which, when 
the limestone is removed by weathering, generally forms black 
masses of pure magnetite of a scoriaceous appearance and very irre- 
gular in form. The beach is strewn with loose blocks derived, by 
this process of weathering, from the limestone, and the deposit has 
the appearance of being an important one, deserving attention so soon 
as the price of ore may justify mining operations. The contact of the 
limestones and volcanic rocks with the granite is close by to the south on 
the shore, and it appears probable that granite also occurs at the back 
of these rocks, not far inland. 

A short distance southward from the wharf of the Texada iron mine, Cretaceous 
the shore loses its bold’ character. With the exception of the sand- Gillies Bay. 
stones to be noticed immediately, no rock exposures are seen, and the 
beach is low and boulder-strewn to Shelter Point or Island, a distance 
of three and a half miles. The sandstones just alluded to are evidently 
of Cretaceous age, and indicate the existence of an outlier of that for- 
mation, representing a portion of the north-eastern edge of the Comox 
coal-basin, the greater part of which is concealed by the waters of the 
Strait of Gecrgia. This outlier was discovered by Mr. Richardson, 
and is noticed by him in the Report of Progress for 1876-77, p 169. 

Though the shores of the bay were examined by me at low tide, I could 
find but a single small outcrop of the sandstone in place, and this 
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partly covered by boulders and gravel. The sandstone is grey in 
colour, but weathers brown, and forms rough honeycombed surfaces. 
It has a dip of about 5° in a direction S. 48° W., or directly seaward. 
It does not resemble the Cretaceous beds, subsequently described as 
having being found actually in contact with the older rocks on Lasqueti 
Island, but may nevertheless be not far from the local base of the 
Cretaceous series. 

It is impossible to determine the actual extent of the Cretaceous 
outlier thus indicated, but as represented on the accompanying 
map, it is given its probable maximum size, and is somewhat larger 
than shown on Mr, Richardson’s map. The low, level character of the 
land about Gillies Bay, appears to indicate that its area may be as 
great as shown. Mr. Richardson supposed the rocks to represent the 
lowest division or Productive measures of the Comox section, and 
though this must remain for the present uncertain, in consequence of 
the possible progressive overlap of the upper parts of the Cretaceous 
on the older rocks in this vicinity, it may eventually be desirable to 
set the question at rest by boring, as it is possible that a workable area 
of coal may occur in the outlier. The extremity of the point north of 
Gillies Bay, would be the most suitable place for such boring, but it 
should be stated that the surface of the older rocks is here evidently a 
very rough one, and that after having passed through the drift deposits 
at this point, these old rocks might be found directly to underlie them. 

Shelter Island consists of grey-green altered volcanic rocks, chiefly 
a rather rough agglomerate, which is overlain by an amygdaloid. The 
dip is about S. 45° E. < 25°. The remaining portion of the shore of 
Texada Island, to the south-eastward, is composed of greyish greenish, 
and bluish-grey, hard, altered volcanic rocks, chiefly or entirely agglo- 
merates or amygdaloids, but in many places so much altered, as to be 
scarcely recognizable assuch. They form, for the most part, a bold 
rocky shore, and a few small rocky islets lying off, are of the same 
materials. The strike is generally nearly parallel to the shore, with 
south-westward dips at angles of 15° to 30°. The cnly feature requir- 
ing special note, is the occurrence of a small bed of limestone, a few 
feet in thickness, about half a mile southward from the most prominent 
south-western point. This includes obscure traces of fossils. It reste 
upon the surface of a greyish amygdaloid, and is overlain by ‘ropy’ 
felspathic trap, which, as it resembles the upper surface of an old lava- 
flow, may indicate an inversion of the strata. The occurrence of the 
limestone in this accociation, may at least be accepted as an evidence 
of the submarine character of some of the eruptions which have 
produced this great series of volcanic rocks. 
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Lasqueti Island. 


Lasqueti Island, separated from the southern part of Texada Island General | 
by Sabine Channel, contrasts markedly with that island in the much 
indented outline of its shores. Its surface is generally characterized 
by irregularly rounded, rocky hills, the highest of which attains an 
altitude, according to the chart, of 1056 feet. There are, however, 
some limited tracts susceptible of cultivation, near the shore, and two 
or three settlers have established themselves upon these, and have 
stocked the island with”sheep. 

The island is composed, for the most part, of altered volcanic rocks, Rocks of 
which are probably a repetition of those met with on the adjacent por- ae" 
tion of the shore of Texada Island, Sabine Channel occupying an inter- 
vening synclinal. The strikes of the beds, on the sides of the channel, 
diverge to the north-westward, coinciding approximately in direction 
with the opposite shore lines. The northern portion of the island is 
chiefly composed of amygdaloids, while the southern is formed princi- 
pally of agglomerates, which have, however, in many places, been 50 
much altered as to require very close examination to detect their true 
character. Some compact trappean beds occur in association with the 
agglomerates, which have evidently been lava-flows, one, of these, near 
Point Young, shows a fairly well marked columnar structure, and 
another, three-quarters of a mile north from the south-east point, on 
Bull Passage, affords an excellent example of the ‘ropy' structure Ropy structure. 
above alluded to. This peculiar structure was not infrequently 
observed in other places in connexion with the altered volcanic rocks, 
and is pretty evidently that of the surface of a lava-flow, resembling 
those found on Vesavius and other recent volcanoes. The flow of 
the viscous or partly consolidated mass, has produced a confused 
aggregate of knotted, rounded and irregularly cylindrical forms of an 
involved character, and without distinct interspaces. The structure is 
not merely superficial, but affects a considerable mass of material, 
which in this instance, is now a bluish felspathic rock, not evidently 
amygdaloidal. The lithological characters of the other rocks of the 
altered volcanic series on Lasqueti, are so similar to those of the rocks 
of Texada as not to require special description. 

The head of False Bay, at the west end of the island, is occupied by Granite. 
4 mass of granitic or syenitic rocks, of pale greyish tints, which shatter 
and penetrate the Vancouver rocks near the line of junction. The 
extension inland of this mass is not accurately known. 

The most interesting geological point connected with Lasqueti Cretaceous 
Island, is the occurrence, on its shores, of small outliers of rocks of the ‘lier 
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Cretaceous system. The more important of these were observed by 
Mr. Richardson, and are noticed by him, in general terms, in the Report 
of Progress for 1876-77 (p. 169.) The places at which the outliers 
occur are as follows :—1. ‘Tucker Bay, small island in south-east angle; 
2. Tucker Bay, south-west angle, behind a small point or peninsula 
(this outlier has an area of a few yards only); 3. Extremity of west 
point of Tucker Bay; 4. Island in bay west of Tucker Bay; 5. North 
point of Lasqueti Island, with two small islands to the east of it (this 
outlier has an aggregate area of about 250 acres, and is the largest); 
6. West end of Lasqueti Island (a narrow border, along the shore 
opposite Flat Island, half a mile in length); 7. Inner side of Flat 
Island ; 8. South shore of Lasqueti Island, half a mile east of Boat 
Cove; 9. Sangster Island, to the south of Lasqueti. 


Jenkins Island, Bare Islands, and the Sisters, though surrounding 
Lasqueti to the west and south-west, are composed of altered volcanic 
rocks, the latter consisting of bluish-grey agglomerate, dip N. 45° E. 
< 15°. The positions of the small Cretaceous outliers surrounding 
Lasqueti Island are shown on a special plan in the corner of the map 
which accompanies this report. 


Character of With the exception of places in which the lowest beds of the Creta- 
owest beds. i . 
ceous outliers follow undulations of the subjacent surface, these rocks 
dip uniformly off shore at low angles. varying from 0° to 15°, being in 
no case much greater than might be accounted for by the slope of the 
old shore-line on which they have beon deposited. Where well 
exposed, the lowest beds of the Cretaceous are rough conglomerates, 
with coarse sandstones, the fragments consisting of the altered volca- 
nic rocks, which give a greenish colour to the whole. The surface of 
the older rocks is often extremely rough and irregular, resembling 
portions of the present coast-line which has been much broken up by 
the waves, and the Cretaceous deposits are often found filling nearly 
vertical crevices in the older rocks with the appearance of a rough 
concrete which has been cemented by calcareous matter. These 
appearances are well seen at the small outlier numbered 3, at the 
west end of No. 5, the north end of No. 6, and at No. 7. 


Large boulders. The last mentioned locality is notable on account of the numerous 
large partly rounded blocks of the Vancouvor rocks, which appear irre- 
gularly imbedded in the basal Cretaceous conglomerate. These seem 
to have been derived from neighbouring cliffs of the altered volcanic 
materials, and some of them are as much as fifteen feet in greatest dia- 
meter. At this place also, calcareous, serpula-like tubes, with portions 
of shells, were found still actually attached to the old rocks, and the 
whole appearance is that of a rough shore-line. Spines of an 
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Echinoid, and partially rounded fragments of thick-shelled molluscs, Fossils. 
are moderately abundant in parts of these green basal Cretaceous 
conglomorates. These include a Terebratella, apparently an undescribed 
species; an Ostrea, a Pecten, and a cast of an Opis like O. Vancouve- 
rensis of the Productive measures. The most common and character- 
istic fossil is, however, a species of nullipore, which frequently forms 
a considerable portion of the mass. A second form, with coarser 
structure, may also be a nullipore, but much resembles a fine-grained 
coral-like Solenopora. These are found, not only in detached pieces, but 
in small encrusting masses, on stones included in the conglomerate. 
Caleareous Polyzoa and other organic fragments are also seen to be 
abundant under the microscope. 

Overlying the conglomerates above described, or in some places Sandstones. 
resting without their intervention on the surface of the older rocks, 
are grey, brown-weathering sandstones, with conglomeritic layers, 
holding well-rounded pebbles, quite different from the sub-angular 
material of the basal beds. Tho greatest thickness of Cretaceous 
rocks appears in the outlier at the north end of Lasqueti Island, and is 
about 260 feet, the higher beds much ‘resembling those previously 
described at Gillies Bay, Texada Island. 

The questions raised by the occurrence of these littoral Cr ee Conditions of 
beds are very interesting, but can here only be touched on. They are 
identical with the basal beds described by Mr. Richardson, and ne 
wards examined by me, on the north shore of Departure Bay, east of 
the coal wharves.* They also resemble those noticed by Mr. Richard- 
son, but which I have not seen, on North-west Bay.t The amount of 
disturbance which the Cretaceous rocks have suffered in both the 
Nanaimo and Comox areas, is too great to allow us to assume tbat 
these littoral deposits—thus rather widely spread, but in the cases 
above mentioned, always at the present sea-level—represent portions 
of a single contemporaneous Cretaceous shore. It must rather be 
assumed that they constitute parts of a shore deposit which has pro- 
gressively overlapped the older rocks during a period of subsidence, 
and that the coal deposits of the Cretaceous rocks have been formed at 
times during which the deposition was in excess of the subsidence, or 
when the subsidence had temporurily ceased, allowing the formation 
and continued existence of land areas. This being the case, the litto- 
ral deposits in question need be accepted as marking any precise 
stage in the Cretaceous or as holding a definite relation in strati- 
graphical position to the coal-bearing horizons. 

Sangster Island, to the south of Lasqueti, was not visited by me. Sangster 


* Report of Progress Geol. Surv. Can., 1871-72, p. 81. 
+ Report of Progress, Geol. Surv. Can. 1876-77, p. 167. 


Possible 
oocurrence'of 
coal. 


44 B BRITISH COLUMBIA. 


It is described by Mr. Richardson as “ wholly composed of sandstones 
and conglomerates, the latter being largely made up of rounded peb- 
bles of white, yellow and greenish quartzite, ranging from half an inch 
to fifteen inches in diameter, together with other rounded pebbles of 
dioritic rocks, The pebbles are held ina matrix of greenish-brown 
sandstone.”* It would appear from this description that the horizon 
of the rocks of Sangster Island may be nearly the same with that of 
the highest beds of the north point of Lasqueti Island. Should it ever 
be determined to test these outlying Cretaceous rocks by boring, with 
the view of determining the possible existence of coal, this island 
seems to be the most promising place for the attempt, though but 
little encouragement can be offered to such an experiment, as the 
total thickness of the measures would probably be found to be small, 
and the surface on which they rest is likely a very rough and 
irregular one. 


Northern Part of Discovery Passage. 


Distribution, of Discovery Passage, of which Seymour Narrows forms the most con- 
an 


anoouver 
series. 


Copper ore. 


stricted portion, runs north beyond the Narrows, with a few degrees 
of westing, for twelve miles. The west shore for ten miles northward, 
the east for six miles,—or to the southern point of the wide inlet 
which penetrates Valdez Island—are formed of the rocks of the Van- 
couver series; the northern parts of both shores being of granitic rocks. 
The line separating the two classes of rocks ruus south-eastward, cross- 
ing the strait very obliquely, and continuing toward the eastern shore 
of Valdez Island, where it has already been noted north of Drew Har- 
bour (p.228). The general strike of the Vancouver rocks is about 
north-north-west by south-south-east, or nearly parallel to the direc- 
tion of the line separating these rocks from the granites. The strike 
is, however, irregular in detail, and in many places the rocks are 80 
massive as to afford no information as to their attitude. For about 
three miles along the west shore, near Elk Bay, the rocks are greenish 
schists, passing into schistose agglomerates, in which the fragments 
have been squeezed into lenticular forms, and in a few places approach- 
ing ordinary argillites in appearance, and probably in composition. 
The southern part of the west shore is chiefly occupied by greenish, 
altered agglomerates, in which the constituent fragments can some- 
times be made out only on weathered surfaces. Three and two-third 
miles south of Otter Point, a quartz vein about two feet wide, holding 
a little copper pyrites, was observed cutting these rocks. 





* Report of Progress 1876-77, p. 169. 
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On the east side of the passage, the rocks about Plumper and Deep- Amygdaloide. 
water bays, and those of Separation Head, are amygdaloids of green 
and pale greyish-green colours, very distinctly stratified in massive 
beds, and dipping at rather low variable angles. These rocks, in some 
places, show the peculiar ‘ropy’ structure which has already been 
noticed (p. 41 8). Paler, apparently concretionary, and more highly epi- 
dotic portions produce an irregular blotching on some surfaces, and in 
certain layers, very irregular, flattened mas es, chiefly composed of crys- 
talline quartz, are plentifully distributed. These were frequently seen blotches. 
in certain beds of the altered volcanic rocks. They appear, as already 
explained, to represent original cavities or interspaces in the slaggy 
surfaces of lava-flows which have been filled by subsequent percolation 
with chalcedony or zeolitic minerals, and finally altered to their present 
state during the metamorphism of the rocks. 

The granitic rocks appear on the west side of the passage, a mile Margin of 
and a quarter south of Otter Cove. A small isolated area of the altered * 
voleanic rocks then occurs on the shore. It is shattered, and penetrated 
in all directions by granitic and felspathic dykes. The granite near 
the junction of the two classes of rocks, is characterized by the usual 
abundance of dark included fragments. It presents exactly the same 
appearance at its contact with the altered volcanic rocks further south, 
on the east side of the passage. The granite is of the usual grey colour, 
and contains hornblende in greater or less abundance. It varies slightly 
in texture and composition, and dark greenish-grey diabase dykes 
are found cutting it in some places. In Otter Cove, the granite has a Li tone. 
pale pinkish tinge, and contains a white triclinic felapar, with a pink 
orthoclase. The grain is uniform and the stone free from injurious 
bintage-planes. It is moderately easy to dress and work, and takes a 
8 good polish, and might be quarried to advantage on the island in the 
mouth of the cove, or elsewhere around its shores. Chatham Point, to 
the north of the cove, shows a highly hornblendic and darker coloured 
variety of granite. 

Some notes on the microscopic character of the altered volcanic 
rocks of Discovery Passage are given on page 20 B. 


Johnstone Strait, and Islands and Channels to the Northward. 


Johnstone Strait runs, from Chatham Point, with a remarkably Johnstone 
direct course of about west-north-west, for fifty-four miles, the western ” 
extremity of the strait being assumed to be at Beaver Cove. The 
strait has an average width of about a mile at its eastern end, but 
gradually widens, till it averages nearly two miles in width at its 
western extremity. The south shore is, throughout, formed by Van- 
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couver Island, and is singularly bold and even in outline. Beaches of 
any kind are quite rare, the only ones of any importance being at 
the mouths of Salmon and Adams rivers of the chart. This bold 
shore is backed by abrupt mountains, which generally rise with steep 
wooded slopes from the water's edge and form an almost connected 
chain, which, on the charts, is named in different parts of its length 
from east to west,< Halifax Range, Prince of Wales Range, Newcastle 
Range and Franklin Range. The northern side of the strait is formed 
by the Thurlow Islands, Hardwicke Island, two projecting promon- 
taries of the mainland, and Cracroft Island, between which open chan- 
nels and passages, leading to Phillips Arm, Loughborough Inlet and 
Knight Inlet. Though nearly in all cases rocky and bold, the northern 
shores of the strait do not exhibit mountains so high as these border- 
ing the south or Vancouver Island shore, though farther north, toward 
the heads of the larger fiords, mountains of equal and greater height 
are found, the altitudes of the higher peaks increasing with consider- 
able regularity as the axis of the Coast Range is approached. 

Depth and Johnstone Strait has not been fully examined as to depth, but like 

ae most of the fiords in this region, it is very deep, many soundings given 
on the chart at depths greater than one hundred fathoms, not having 
reached bottom. Itis probable that a median channel at least one 
hundred fathoms in depth, could be traced throughout the greater part 
of its length. Its whole appearance suggests that it may have origin- 
ated as an old river-valley, which has received atone time the drainage 
of the mainland to the north, by a number of streams, of which it 
carried the united waters toward the hollow now occupied by Queen 
Charlotte Sound. 

Nature of Following the plan adopted in the Strait of Georgia, both shores of 

examination. Johnstone Strait were geologically examined, together with the adja- 
cent islands and water-ways, but the longer fiords, which penetrate the 
coast of the mainland, and a number of connecting passages, in which 
there appeared to be no reasonable probability of the occurrence of the 
Cretaceous coal-bearing rocks, were left for subsequent investigation. 

Having in the preceding pages described at some length the charac- 

ter, appearance and relations of the fundamental granitic rocks of the 
region, with those of the superposed Vancouver group, it may now be 
sufficient, without entering into detail except in special cases, to sum- 
marize the facts observed, the distribution of the two series being 
shown on the accompanying map. 

South shore. The examination of the Vancouver shore of Johnstone Strait, was 

Granitio areas. carried out by my assistant, Mr. Dowling, from whose notes it appears 
that granitic rocks characterize it from Chatham Point westward, for 
nine and a half miles. These rocks here present no unusual character, 
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and where they meet with the altered volcanic rocks of the Vancouver 
series, become spotted by dark, included fragments, in the manner 
commonly observed near such junctions. A second area of similar 
rocks appears on the south shore of the strait, opposite the entrance of 
Port Neville, and occupies the coast to and beyond Adams River, a 
distance of eight miles. From the appearance of the mountains inland, 
and the abundance of included fragments (which are not usually 
observed in the granite very far from its edge) it is probable that this 
granitic area constitutes a rather narrow border along the coast. The 
granites here contain, as a rule, about the usual proportion of horn- 
blende, but in some cases pass into a rock which might be classed as a 
granitoid diorite. 

With the above exceptions, the entire south coast of Johnstone Strait South h shore. 
is formed of rocks of the volcanic portion of the Vancouver series. ene 
The strike of these is,in general not far from parallel to the shore, 
with prevalent dips in a southward or south-westward direction. This 
fact is evidenced, not alone by the observed attitude of beds, but also 
by the recurrence of rocks in different places along the shore which 
exhibit peculiarities so well marked, that there is every reason to infer 
the repetition at several points of a single bed. The altered volcanic 
rocks present the usuai dark greenish and greenish-black colours in 
most places, and consist of agglomerates and amygdaloids, closely 
resembling those of Discovery Passage, which, it is to be observed, are 
in nearly the same line of strike. The resemblance of these rocks 
is 80 close to those of Discovery Passage, as to suggest identity of 
horizon with that of the rocks of that place, which have been noted 
already in some detail. Concretionary beds, or beds showing the 
‘ropy’ flow structure, are marked features in some places. 

The south side of East, Thurlow Island, forming the north shore of North shore. 
Johnstone Strait at its east end, together with the western shores of isan” 
Nodales Channel and the Pendar Islands are formed of granitic rocks 
of the usual character, but here, and on the opposite side of Johnstone 
Strait, west of Chatham Point, there is a marked abundance of a highly 
hornblendic, dark coloured granite, which in some cases appears to 
blend with a pinkish granite like that of Otter Cove (p. 45 8), in other 
cases meets it along jointage- or fault-planes, and in a few instances 
appeared to be distinctly penetrated by dykes of the paler granite, 
both being, in turn, cut by dark, diabase dykes. 

On the inner side of the small island nearly opposite Chatham Building-stone. 
Point to the north, a quarry might advantageously be opened, the 
stone resembling that of Otter Cove, and being favourably situated 
to work. 


Of West Thurlow Island, eleven and a half miles in length, the whole post Thurlow 
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shore was examined. It is composed almost entirely of grey, granitic 
rocks, which however, in places, become unusually dark in colour, and 
approach diorite in appearance, quartz being almost entirely absent. 
Mica was rarely observed as an important constituent. Included dark 
fragments, with their edges more or less distinctly angular, are 
abundant in many places, and at one locality, on the north shore, 
just south of Tucker Point, there are considerable exposures of granite, 
so regularly spotted by dark inclusions of this kind, as apparently to 
possess some value as an ornamental stone. Some of these inclusions 
still preserve angular outlines, land show adjacent faces of compli- 
mentary form, between which the granite has penetrated, while others 
are undefined in outline, and appear to be melting away in the granitic 
magma. A large specimen of the rock brought away from this locality, 
proved susceptible of a good polish, and the circumstances are such 
that a quarry might here be opened, if desired. The north side of 
Chancellor Channel, opposite to West Thurlow Island, is everywhere 
granitic, though it was not so closely examined. 

At its west end, this island terminates in two points, the northern of 
these being named Eden Point. The end of this point, together with 


. that to the south of it, and the south shore of the island for two and a 


half miles eastward, is composed of altered rocks of the Vancouver 
series, some of which are brecciated, and apparently altered agglomer- 
ates, but include also some well-bedded and much hardened dark 
argillites of a flaggy character. These rocks are all not only highly 
altered, but much disturbed and thrown about, and evidently form but 
a narrow border resting on the granites. | 
Further west, the rocks last described fringe the south shore of 
Hardwicke Island. About midway, between Eden Point and Helmcken 
Island, a small detached area of fine-grained dark rocks of dioritic 
aspect first appears, and is presumed to represent a much altered part 
of the stratified series. North of Helmcken Island, similar rocks, but 
here distinctly bedded, and striking about west-north-west, occupy the 
shore for about three-quarters of a mile. They are cut in all directions, 
by small, pale, felspathic dykes, which are doubtless connected with 
the granite, and may be regarded as a compact form of that material. 
Beyond asmall interruption of grey granite,similar bedded rocks resume, 
and form the south-eastern shore for three and a half miles, together 
with York Island and a second small islet lying beyond it. The series 
here includes a considerable thickness of hard, flinty, flaggy argillites 
and quartzites, much fractured and jointed, and weathering rusty, with 
interbedded quartzites and materials of dioritic appearance. There are 
also thick masses of altered amygdaloid of the usual dark greenish 
colours. The angles of dip are high and irregular, but the strike runs 
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nearly parallel to the shore. The argillites and quartzites precisely 
reproduce the appearance of those of Hernando Island, in the Strait of 
Georgia (p. 268). Helmcken Island is composed of similar rocks, but 
was not closely examined. 

The remainder, and greater part of Hardwicke Island, is occupied by Gneissio rocks. 
granitic rocks, which in a few places assume an appearance of gneissic 
lamination, possibly indicating the bedding of rocks from which the 
granites themselves have been formed, but more probably referable to 
some species of superinduced foliation. The strike of the gneissic 
structure is very irregular, but where best developed, at the east end of 
the island, near the middle of Wellbore Channel, it is about N. 68° E., 
and nearly vertical. Traces of gneissic structure were found in a few 
other places in the region here described, but are quite rare and excep- 
tional, a fact leading to the belief that they may be explicable in tae 
manner above suggested. 

The almost complete absence of drift deposits or terraces, among these Absence of of 
rocky, though wooded islands, cannot be better illustrated than by 
referring to the fact that traces of such deposits were found in two 
places only on the whole shores of Thurlow Islands and Hardwicke 
Island. One of these is at the east end of East Thurlow Island, near 
the entrance to Mayne Passage, where a small low terrace with 
acarped front was secon. The second locality is on Hardwicke Island, 
due north of the west end of Helmcken Island, where a terrace about 
itty feet high occurs, formed of stratified sands, capped by gravels. 

Farther to the west, the rocks of the Vancouver series form the Coast west of 
southern part of the promontory which separates Blenkinsop Bay art ia 
from Port Harvey, and with the exception of one small interruption 
of granite, occupy the coast for five and a quarter miles west of the 
entrance to Port Harvey. The relatively low and flat character of 
the promontory just referred to, led to the belief that it might be occu- 
pied by Cretaceous or newer rocks, but such did not prove to be the 
case. The line of junction between the stratified rocks and granites, 
beginning just within the ‘western entrance point of Blenkinsop Bay, 
turns north-north-westward,Sand runs across to Port Neville. The vancouver 
southern shore of the promontory is occupied by greenish altered vol-"°*" 
canic rocks, chiefly amygdaloids, while between these and the granites 
to the north-westward, is an extensive display of hard, flaggy argillites, 
of the usual character, which, so far as observed, dip north-north-east- 
ward, at very high angles, The argillites are attached to the volcanic 
rocks, and interbedded with them about the junction, and both are 
much disturbed and cut by numerous grey felspathic dykes. On the 
west side of the entrance to Port Neville, similar rocks are again 
found, their strike turning to the south of west. They terminate in 
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a feather edge on the shore, at the distance above given west of the 
entrance, and where in immèdiate proximity to the granites, are much 
shattered and traversed by granitic dykes, and by segregation veins 
filled with the constituent minerals of the granites. 

The north shore of Sunderland Channel and shores of Blenkinsop 
Bay are formed of the usual grey hornblendic granite, cut by numer- 
ous greenstone dykes. Similar massive rocks form both shores of the 
entire upper portion of Port Neville, but in a few places on the north 
side, they become dioritic, and show the same appearances of gneissic 
foliation previously alluded to. The strike of the foliation is not dis- 
cordant with the bedding of the altered volcanic rocks, the margin of 
which is found about a mile and a half south-westward. Similar rocks 
form the point which separates Johnstone Strait from Havannah 
Channel, and the Broken Islands lying off this point. At a place 
nearly a mile west of the point, on the south side of Havannah Chan- 
nel, hornblendic and felspathic schists were observed to form a small 
area in the granite, with a strike of S. 30° W., and nearly vertical. 
These may represent an included mass of the Vancouver series, but 
are more highly altered and crystalline than usual. 


CracroftIsiand. Cracroft Island, nineteen miles in length, forms the north shore of 
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Johnstone Strait west of Havannah Channel. It decreases gradually 
in width westward, terminating in a long, narrow point. The south 
shore of the island, to the west side of Forward Bay, is composed of 
granitic rocks, with the exception of ono place, nearly due west of 
Domville Point, where blackish and greenish dioritic schists appear 
for about one hundred yards, with a strike of N. 26° W. These are 
probably a continuation of the foliated or stratified crystalline rocks 
last described. On the west shore of Port Harvey, and elsewhere in 
this vicinity, grey hornblendic granite of good quality might easily be 
quarried in large blocks. 

The northern [shore of the eastern half of Cracroft Island was not 
examined. The whole western part of the island, from a line begin- 
ning just within the west entrance point of Forward Bay and running 
north-westward across it, is composed of rocks of the Vancouver series, 
and very largely of amygdaloidal rocks in heavy beds, which dip at 
rather low angles of inclination. 

Hanson Island and the group of small islands at its west end, 
known as the Plumper Islands, are also entirely composed of rocks of 
the Vancouver series, comprising both amygdaloids and agglomer- 
ates, the whole with greenish, blackish, grey, and occasionally purplish 
tints. The strike of the rocks in these islands shows a distinct 
tendency to a general south-westward direction, with north-westward 
dips, often at low angles. In the bay at the east end of Hanson Island, 
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south of Burnt Point, a small, low reef was found to be composed of 
fine-grained grey limestone, of which the attitude could not be 
determined. 

From the foregoing description of the rocks of the vicinity of John- General vot 
stone Strait, it will have been observed that this fine channel follows rocks, "1: 
in a general way the line of junction of the Vancouver series with the Strait. 
underlying granitic rocks; the granites, nevertheless, forming two 
portions of the southern shore, and the stratified rocks occurring in a 
number of places with a greater or less width on its northern side, 
and entirely composing both shores for a length of about fifteen miles 
at its western extremity. The strait probably owes its existence to 
this geological feature, and there is a tendency, generally observable, 
to the formation of a hollow in the granites near their line of junction 
with the stratified rocks, giving evidence of a greater facility of ero- 
sion or decay in the granites at or near this line. A further impor- }, imite sone. 
tant fact, brought out by the examination of this part of the coast, is 
the frequent recurrence and general continuity of the zone character- 
ized by the flaggy argillites, in that part of the Vancouver series near 
the edge of the granites, and the independently observed parallelism, 
in a broad way, of the strikes of the bedded rocks with the line of 
Junction. There is little room for doubt that the argillites hold a 
position well down in the generally volcanic series, and characterize a 
definite horizon, which can thus be traced from point to point, from 
Hernando Island in the Strait of Georgia to Queen Charlotte Sound, a 
total distance of about eighty-three miles. 

On reaching the eastern end of Queen Charlotte Sound, the northern west end of 
border of the rocks of the Vancouver series sweeps round to the north, S°hnstone 
with an irregular edge, touching here and there upon the islands 
Which fringe the sound. Before reaching the north side of the sound, 
however, their border again probably becomes coincident in direction 
with the general strike, and continues north-eastward, rarely infringing 
upon the granitic shore of the mainland. The greater part of the wide 
hollow now occupied by the waters of the sound is, doubtless, exca- 
vated in beds of the Vancouver series. 


Eastern Extremity and Northern Shore of Queen Charlotte Sound. 


Before proceeding to note the character of the north-western part of 
Vancouver and adjacent islands, the observations made along the 
eastern and northern shores of Queen Charlotte Sound may be briefly 
summarized. The existence of the wide hollow occupied by the sound 
and the presence of Cretaceous, coal-bearing rocks on its southern 
shore, appeared to render it not improbable that these rocks might 
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extend in places to the east or north shores, but the most carefal 
examination has failed to discover any trace of them on these shores. 
The southern and south-western parts of Swanson and Harbledown 
islands, with several smaller islands of the same group, are composed 
of rocks of the Vancouver series, while the northern parts of the two 
large islands, above named, with almost the whole of Lewis Island, and 
a number of smaller islets and rocks fringing them on the north, are 
granitic. The line between the two series is somewhat irregular, as 
shown onthe map. The stratified rocks are here all extremely dis- 
turbed and irregular in attitude, being traversed by intrusive masses and 
dykes. This is particularly the case at the west end of Harbledown 
Island, the south-west point of which, and its south shore eastward for 
about two miles, is chiefly composed of dark; coarsely crystalline rocks, 
of dioritic appearance and evidently intrusive. Notwithstanding this 
irregularity, however, a wide belt of splintery, flaggy argillites, with 
interbedded quartzites, can be traced from the north-west extremity 
of Swanson Island, in a south-eastward direction, across the two inter- 
vening small islands, to Harbledown Island, around the shores of Par- 
son Bay, and again on the south shore of the island, where it includes 
beds of fine-grained, grey limestone. The argillites are associated with 
a considerable mass of greenish, altered volcanic rocks, in most places, 
and where the stratified rocks approach the granites, they become dis- 
tinctly crystalline, often forming dark, blackish-green, hornblendic 
schists, as on the south-east part of the shore of Harbledown Island. 
On this shore, half a mile west of the extreme east point, is a some- 
what extensive exposure of grey and variegated white-and-grey marble, 
which in places has apparently been broken up and re-cemented, having 
in the process included numerous fragments of the adjacent green, 
felspathic and hornblendic rocks. The relations of the bedded rocks 
to the granites, and the extreme alteration which they have suffered 
in this region, seem to show that they may be regarded as forming a 
thin overlapping edge on a general granitic substratum. The north- 
east shore of Harbledown Island, with the south-west of Turnour 
Island (forming the opposite side of Beware Passage), together with 
Village Island, Indian Islands and the Cary Group, are composed of 
grey hornblendic granites, charged with numerous dark fragments, 
and intersected by dykes of intrusive rocks of several kinds. With 
the exception of a narrow tongue of flaggy argillites, which penetrates 
its southern side, Lewis Island is formed of the same granitic rocks. 
The west end of Gilford Island, also Midsummer, Bonwick, Mars, 
Hudson, Crib, Tracy, Eden, Insect and Baker islands, and the Ben- 
jamin Group, with innumerable small islets and rocks constituting the 
archipelago, are, with few and small exceptional points, composed of 
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rocks of the granitic series. The eastern parts of Turnour and Gilford 
islands were not examined. The exceptions above referred to, are 
found in a few small islands and rocks to the west of Midsummer and 
Bonwick islands, forming part of the outer edge of the archipelago, 
and are as follows :— 

The south-west side of the outer small islet of the Sedge Islands, is Remnants of 
composed of much altered quartzites and limestones, in thin, alternat- serice, east end 
ing beds. These are in contact with the granite, and traversed by 
granitic veins. Though much twisted, their average strike is about 
N. 50° W. 

House Island, half a mile due south of the last, is formed of quartz- 
ites, hard, flaggy argillites, and thin beds of limestone, the whole hav- 
ing a ribboned aspect, and the beds averaging from one to six inches 
thick. These beds also are much disturbed, but have a general south- 
westerly strike, and are vertical. 

Canoe Islands, a short distance east-south-east of the last, are com- 
posed entirely of dark-colourcd diorite or syenite, with much horn- 
blende, and netted with granitic veins. 

A little islet, without a name, at the north-west extremity of Mid- 
summer Island, again shows a small mass of stratified rocks, like those 
first described, with a south-westerly strike. The neighbouring 
granitic rocks are charged with innumerable fragments of those of the 
stratified series. 

In addition to the above localities, a small, much altered mass of the 
stratified rocks, was seen on Bush Island, north of Lewis Island, and 
the adjacent granites are full of regularly disposed dark fragments, 
like those of Tucker Point (p. 48 8). Another small mass of the same 
rocks was seen on an islet off the north extreme of Bonwick Island, and ner 
it is probable that still others may yet be found in this archipelago, as sranites, 
it would appear that the general line of separation between the granites 
and the overlying stratified rocks, slopes westward at a very low 
angle, in consequence of which small folds or faults bave resulted in 
letting in little areas of the overlying rocks, here and there, even in 
the region generally characterized by granitic materials. 

On the channel north of Insect Island, the granitic rocks were 
observed to be more or less gneissic in appearance, and the north-west 
point of Lewis Island is composed of a pinkish granite, differing from 
the usual grey variety, and with two felspars. Dark, highly horn- 
blendic rocks, of granitoid texture, also appear in several places, and 
some of these might appropriately be classed as diorite, from their 
external appearance. On one of the small isleta, west of the end of 8 beroidal 
Midsummer Island, a dark rock of this character assumes a beautiful dorite- 
spheroidal concretionary structure, which is well shown on glaciated 
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surfaces. The spheroidal masses are closely crowded together, their 
diameters being from two to four inches. 

Superficial deposits and terraces are almost entirely absent from the 
whole of the islands of the archipelago which closes Queen Charlotte 
Sound to the east, the smaller islands being, as a rule, little else than 
solid masses of rock. | 

Foster Island, in the centre of the eastern part of Queen Charlotte 
Sound, is composed of stratified rocks, which from their appearance 
and relative situation, may be regarded as the continuation of those of 
Sedge and House Islands, previously described. Some of the rocks are 
quite schistose in aspect, with much hornblende and mica, but these 
are interbedded with quartzites and limestones in thin layers. The 
strike is about S. 52° E., and the beds are nearly vertical. Numas 
Island, ten miles further westward, and also in the centre of the sound, 
appears to be entirely composed of a dark, highly crystalline, dioritic 
rock, in which no bedding could be distinguished. It may be regarded 
as probably an intrusive ntass. 


North Shore of Queen Charlotte Sound. 


Of Broughton Island—sixteen miles in length—the whole coast was 
examined, with the exception only of the upper part of Greenway 
Sound, which penetrates it on the north, and the heads of some of the 
deeper bays. The island is in general densely wooded, and several of 
the hills on its northern part surpass 1000 feet in height, though all 
are much inferior in altitude to many of those on the adjacent main- 
land, and occasional glimpses are caught of high, rugged mountains of 
the central parts of the Coast Range, still further to the north. Booker 
Lagoon, which opens from Cullen Harbour, on the south shore of the 
island, has bold, rocky shores, and, in addition to the usual grey horn- 
blendic granites, considerable areas of dark crystalline rocks of dioritic 
aspect were here found. These are frequently cut by dykes and veins 
of the pale granite, and a gneissic lamination was seen in them in 
some places, though it is very doubtful whether this represents true 
stratification. 

The south side of the island, west of Cullen Harbour, shows a simi- 
lar association of dark, highly crystalline, hornblendic rocks with the 
grey granites, and it is not improbable that these dark rocks here 
represent a final stage in the alteration of massive volcanic materials 
in contact with the granites. Fragments of the dark rocks are scat- 
tered through the granites in a number of places. On the east end of 
the inner of the Polkinghorne Islands (off the west point of Brough- 
ton Island) a dark dioritic rock of greenish appearance is interlami- 
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nated with grey granite, the lamination being vertical, with a strike 
of N. 45° W. Other parts of these small islands consist, so far as 
examined, of dark rocks of dioritic aspect, cut by pale granite veins or 
dykes. The northern half .of Vincent Island, midway between the Fis 
Polkinghorne Islands and Broughton Island, is composed of much” dE 
altered flaggy argillites and quartzites, which, near their junction with 
the granites, become micaceous and hornblendic, and assume a gneissic 
appearance. Strike N. 67° W, with northerly dips at angles of 
10° to vertical. The same rocks were afterwards again found, in the 
line of the strike just given, on the opposite side of Wells Passage, 
three miles to the westward. 

The west end of Broughton Island is composed of rocks so similar 
to those of the south shore that it is unnecessary separately to describe 
them, and the opposite side of Wells Passage, as seen across, appears 
also to be entirely of granitic rocks. The Kun-sta-mish Indian village, Kun-sta-mish. 
a favourite summer resort of the Indians, is situated just east of the 
entrance of Claydon Bay of the chart. Salmon are caught in consider- 
able numbers at the mouth of a rapid river of some size which enters 
the west end of the Embley Lagoon, two miles north. This stream is 
not shown on the chart, and the outline of the lagoon itself is very 
imperfectly given. All the adjacent shores, examined or seen from a 
distance, are granitic. Near the mouth of the river above mentioned, 
hard Pleistocene clays, containing fossils, are exposed on the beach. 
These are again referred to in the sequel. 

Grey granitic rocks characterize almost the entire north shore of North shore of 
Broughton Island, and as far as could be seen across Sutlej Channel, a 
also that of the adjacent mainland. The only exceptions observed 
were:—Near the east end of Sir Edmund Head, where a small patch 
of hornblendic and micaceous schists occurs. Dip 8S. 10° E. < 45°; 
and near the east end of the island, opposite a small islet named 
Birmingham Island, where similar rocks were again noted. The west SE 
end of Pearse Peninsula, for a length of about a mile along the shore, Haro 
is composed of similar hornblendic and micaceous stratified rocks, with 
an average strike of about N. 35° E. These probably run along the 
south shore of Deep Harbour, and possibly connect eastward with the 
last mentioned. The granites in the vicinity are full of dark frag- 
ments, which have sometimes been squeezed into lenticular forms, 
producing a laminated appearance. The strike of this superinduced 
structure was at one place, west of Pearce Peninsula, observed to be 
N.38° E. With the exception of the above defined portion of Pearce 
Peninsula, the entire south shore of Broughton Island to the east of 
Cullen Harbour is granitic. 


Having at several times heard rumours to the effect that Indians peported coal. 
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had found coal in the vicinity of Drury Inlet, I made enquiries on the 
subject while at Kun-sta-mish, but succeeded in learning merely that, 
many years ago, an Indian had gone about two days’ journey up a 
small river which runs into Rocky Bay (Wells Passage), and had 
there found some material which was subsequently, from his descrip- 
tion, conjectured to be coal. No trace of the Cretaceous sandstones 
was found in the whole region examined in this vicinity, and it is 
probable that the above mentioned report is entirely baseless. 

From Wells Passage to Blunden Harbour (eleven miles) the coast 
was examined by Mr. Dowling, who found it to consist chiefly of rocks 
of the granitic series, but to show in some places evident gneissic 
lamination of the kind previously described, and at many points to be 
filled with dark fragments. At one place, four miles west of Wells 
Passage, dark hornblende-schists appear, with a north-westward strike, 
and nearly vertical. 

The shores of Blunden Harbour and Bradley Lagoon, opening off it, 
are likewise composed of granitic rocks, with some areas of the darker 
and more hornblendic variety already several times alluded to. A 
large part of the granite is closely packed with dark, fine-grained 
fragments, which have frequently been squeezed into lenticular forms, 
and even pass into sheets, which preserve their continuity for several 
yards. A laminated structure thus produced is often seen, the lami- 
nation running about N. 50° E., with a dip at a very high angle 
northward. 

Our examination of the north shore of Queen Charlotte Sound ter- 
minated to the west at Blunden Harbour, the weather having become 
extremely unfavourable for further work on this open coast. 


Malcolm, Haddington, Cormorant and Pearse Islands, and the adjacent 
Shore of Vancouver Island from Beaver Cove to Port M:Neill. 


Pearse Islands and the portion of the shore of Vancouver Island 
above defined, are composed, probably throughout, of rocks of the 
Vancouver series, with granites, while the remaining islands included 
under this heading are either formed of drift deposits or of Cretaceous 


Pearse Islands. rocks. The Pearse Islands are entirely formed of altered volcanic 


Beaver Cove. 


rocks, with light southward dips wherever their attitude could be 
ascertained. The rocks are generally greenish or grey and frequently 
epidotic, but in some places have a purplish-grey colour. While in a 
few localities, evidently altered amygdaloids and agglomerates, they 
are mostly compact. The whole group is very heavily glaciated, and 
shows no vestige of superficial deposits. 

For a distance of a mile on its east shore, and on the west shore for 
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about half a mile, Beaver Cove is occupied by grey and reddish 
granite, while the remainder of its coast-line is formed of compact, 
greenish-grey felspathic rocks, which were at one place observed to 
have a probable strike of about S. 30° W. At a point about half a yoiie quarry. 
mile up the valley of the stream which empties into the cove, an 

attempt has been made to open a marble quarry. A number of good 

blocks have been got out, and some have been taken to Victoria. The 

marble is grey, often very prettily marked, and the situation is favour- 

able for shipment. The felspathic rocks and associated marble much 

resemble those seen inland on Nimpkish Lake (subsequently des- 

cribed), and may probably be regarded as a continuation of the same 

beds. Rocks are exposed along the shore westward from Beaver Cove 

to a point opposite the east end of Cormorant Island. They consist of 

greenish hornblendic and greyish felspathic materials of volcanic 

origin. About the mouth of Nimpkish River, and thence westward to 

Port MeNeill, no rocks are seen along the shore, which is presumably, 

though not certainly, underlain by the Vancouver series. 

Cormorant Island differs remarkably from the adjacent Pearse Cormorant 
Islands, in being entirely composed of drift deposits, consisting for the 
most part of hard stratified silts. No rock in place is seen anywhere 
along the shores, and the island is flat-topped, with an average height 
probably slightly in excess of one hundred feet. The soil is rather 
sandy in character, and the surface densely wooded. At Alert Bay, on 
the south side of the island, is a large Indian village (I-lis), a salmon 
cannery, and a church and houses belonging to the mission. 

Haddington Island is formed of grey Cretaceous sandstones, with a Haddington 
low northward or north-eastward dip, but considerably broken by a 
more noticeable vertical jointing. The sandstone is rather remarkable 
in character, being very fine-grained. It is well situated for quarrying, 
in blocks of moderate size, and would be very easily dressed. 

Malcolm Island resembles Haddington Island, but is much larger, macoim 
being thirteen miles in extreme length. Its whole shore was closely ani 
examined ; but rock in place occurs at a single point only, on the south 
side, due north of the centre of Cormorant Island. The rock is here 8: jomerate. 
conglomerate, containing rounded pebbles of granite, and of the altered 
volcanie rocks, up to six inches in diameter, with occasional thin layers 
ofsandstone. It is horizontal, or nearly so. This isolated exposure 
possibly represents a portion of the conglomerate subdivision (B.) of 
Quatsino. (See p. 87 8.) The remainder of the shores of Malcolm Island 
show only drift deposits, consisting of silts, sands and gravels, similar 
to those of Cormorant Island. 

Like Cormorant Island, Malcolm Island is densely wooded, but with 
an even surface, and a general elevation, according to the chart, of 300 
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to 400 feet. The soil, wherever observed, is sandy and light, but 
nevertheless susceptible of cultivation, and the island will doubtless 
eventually be utilized for farming purposes. 

The occurrence of the conglomerate above noted, is of importance, 
as indicating the eastward continuation of the area of Cretaceous 
rocks which is seen along the shore of Vancouver Island from Port 
McNeill to Beaver Harbour, and as rendering it probable that rocks 
of this age may underlie a considerable part of the area of Malcolm 
Island. Boring operations, to determine the possible existence of coals 
which may underlie Malcolm Island, will doubtless eventually be car- 
ried out as the coast becomes more fully occupied by settlers. The 
southern edge of this portion of the Cretaceous is probably a faulted 
boundary. It must run nearly due east from Port McNeill, including 
Haddington Island, and possibly part of the north end of Cormorant 
Island, and then turning to the north or north-east, and pass to the 
west of Stubbs Island, which is composed of the older rocks. 


Nimpkish River and Lake, 


Before describing the character of the coast of Vancouver Island, 
farther west, a few notes may be given on Nimpkish River and Lake. 
The lake is named Karmutsen, on many maps, but is generally known 
as Nimpkish Lake. It is laid down on the map accompanying this 
report, from the results of a survey of its shores, made with a patent 
boat-log, its form, as thus ascertained, differing widely from that 
previously given. The Nimpkish (Kwä-ne) is a small, rapid, crooked 
stream, full of boulders, difficult of ascent at high water, on account 
of the strength of the current, and at low stages with scarcely 
sufficient water on the rapids to float a canoe. The distance, in a 
straight line, from the mouth of the river to the lake, is about four 
miles, and the total fall?about one hundred feet. Some remains 
of an old Indian village are at its mouth, and a short distance 
below the lake, on the left bank, are a few houses, which are still 
inhabited by the Indians at certain seasons. The banks are densely 
wooded, and the land bordering the stream rather low. The salmon 
used in the cannery at Alert Bay, are caught in seines at the mouth of 
the river, while the Indians annually take a large number of these fish 
by means of traps and spearing. 

Nimpkish Lake is fifteen miles in length, with an average width of 
rather less than a mile. It occupies a portion of an important struc- 
tural valley, which can be seen, continuing in a southward direction, 
for a considerable distance beyond its head. At the north or lower 
end of the lake, this valley bifurcates, one branch being now occupied 
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by the Nimpkish River, the other diverging in a north-westward 
direction. From this north-west valley, a stream about twenty feet 
wide enters the lake, and the valley is reported by the Indians to run 
through to the Klik-si-we River, and to contain one or more small 
lakes. From the south-west angle, at the head of Nimpkish Lake, a 
wide, sluggish stream, about a mile in length, leads to a second small 
lake, about three-quarters of a mile long, called Anutz Lake on 
Tratch’s map, but known to the Indians as Hé-lo-tzd. From this small 
lake, a trail leads across to a stream which flows into the head of one 
of the arms of Nootka Sound on the west coast, and was formerly used 
as a means of communication between the Indians of the east and west 
sides of the island. The only stream of any importance which flows 
into Nimpkish Lake, is the Né-nil-gish, which enters about a mile from 
the head, on the east side. This river, which is from 150 to 200 feet in 
width at high stages, comes from the southern valley already men- 
tioned, and according to Mr. H. Moffat, who explored it in 1852, drains 
a second large body of water, which is named Conuma Lake on later 
maps, but by Mr. Moffat, Lake Kanus.* 

The west shore of Nimpkish Lake is everywhere bold and rough, Character of 
rising, at a short distance, to steep hills and mountains of considerable 
height, the highest being Mount Karmutzen, with an approximate 
altitade of 5500 feet. The east shore, though often rough and rocky, 
seldom rises to a height of more than two or three hundred feet near 
the lake, and to the east end of the northern half of the lake, a rela- 
tively low country extends toward Beaver Cove. There are a few 
small rocky islets in the lake, the only ones of any importance being 
too near the middle of ita length, which can be seen from almost all 
parts of the lake, and are known to the Indians as Sé-ko-youé, or Half- 
way Islands. Very little good timber was seen along the shores of 
the lake, but it is probable that better grown forests occur in the 
valleys opening from it, while cultivable land may also be found in the 
low country between the lake and Beaver Cove. 

With the exception of a single area of granite, the rocks of the river pus of 
and lake belong entirely to the Vancouver series. The granite occu-pimPkin 
pies the west shore for a length of about two-thirds of a mile, opposite 
the Half-way Islands. Though generally grey, it is locally reddened 
and otherwise variegated in colour, and much fractured, and appears to 
come in contact with the altered volcanic rocks to the north along the 
line of a fault. The felspathic and diabase rocks of the river and lake 
offer no points worthy of special mention, being of the usual greenish 


* For Mr. Moffat’s notes see Facts and Figures relating to Vancouver Island and British 
Columbia, by T. D. Pemberton, London, 1860, p. 143. Mr. Moffat calls Nimpkish Lake, T’sselth 
Lake, the Ne-nil-gish River, the Oakseey. 
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and bluish-grey colours, and often very compact and massive, though 
occasionally evidently altered amygdaloids. These rocks of igneous 
origin are, however, associated and interbedded with limestones and 
flaggy argillites and quartzites, the former here assuming unusual 
prominence, and being in most places converted into marble. The 
marbles occur in extensive exposures at points one and three-quarters, 
six and a half and nine miles, from the lower end of the lake, on its 
east side. From a point a mile and a half from the head of the lake, 
on the west shore, a grey crystalline limestone, still showing obscure 
traces of fossils, occupies the shore for over a mile. Opposite the lime 
stones, on the east shore, are extensive exposures of hard, dark, flaggy 
argillites and quartzites, the latter paler in tint and often rusty. These 
beds here have an exposed thickness of from 300 to 400 feet. Frag- 
ments of somewhat similar argillaceous rocks, of a very dark colour, 
and showing obscure traces probably referable to Monotis or Halobia, 
are found in the gravel of the Klé-shum-e stream and its neighbour- 
hood, and have served to give rise to baseless reports of the existence 
of coal. Some undeterminable impressions of bivalve shells were 
also found in beds of grey, rusty quartzite or felsite, on the Nimpkish 
River, but nothing can be made of them from a palæontological point 
of view. On the river, the average strike of the beds is nearly east- 
and west, with dips at high angles, both to the north and south. On 
the shores of the lake and in the vicinity, the beds generally lie at 
comparatively low angles, with dips which vary much in direction, 
and no connected section of the rocks was obtained. In limestone on 
the river, and in the grey limestone, previously mentioned, on the 
lake, cherty beds are common. The marble is generally fine-grained, 
and of various grey and mottled colours, and might be quarried with 
ease along low cliffs on the shore. These cliffs are frequently excavated 
into grottoes and small caves along the water's edge, and afford evi- 
dence of a rise of about ten feet above the summer level of the lake. 
The annexed cut gives a diagramatic representation of the mode of 
erosion of the low limestone and marble cliffs round the lake, and 
shows the peculiar uniform slope of the rock-surface below the water- 
line :— 





FIG. 1. DIAGRAMATIC SECTION OF ERODED MARBLE CLIFFS ON NIMPKISH LAKE. 
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On the river, a few small, sandy and gravely terraces, identical in 
character with those of Cormorant Island, were noted. 


Coast from Port McNeill to Beaver Harbour. 


This coast, fourteen miles in length, is occupied by Cretaceous rocks, 
chiefly sandstones. It was examined by me when on my return from 
the Queen Charlotte Islands in 1878, but the results of this and other 
unconnected examinations made at the same time, were not included 
in my report of that year. In 1885 it was re-examined by Mr. Dowling 
and in part by myself. 

. Eel Reef, in Port McNeill, a small rocky patch, covered at high- Small Tertiary 
water, is composed chiefly of brownish, blackish and reddish basalt,” 
compact or vesicular in texture. The whole is much broken, and 
appears to represent a bed of agglomerate or breccia, made up almost 
altogether of basaltic material, but including also fragments of the 
green altered volcanic rocks and of Cretaceous sandstone. It is 
scarcely possible to determine whether any of the basalt forms part of 
a solid bed of that material, or whether it occurs merely as large 
fragments in the agglomerate. The mass is, however, undoubtedly 
post-Cretaceous, and probably synchronous with the Miocene volcanic 
rocks of the Queen Charlotte Islands, and is of interest as the only 
instance of undoubted Tertiary rocks met with in the whole area here 
reported on. 

On the south shore of Port McNeill, and round the head of the come 
barbour, no rock is seen, but the north sliore and Ledge Point afford MoNeill 
almost continuous exposures of Cretaceous sandstones, either massive 
or nodular, and often shaly. At a point on this shore from which Eel 
Reef bears S. 65° W. (mag.), a large collection of fossil plants was 
made. The rocks here dip N. 25° W.< 10°. The plants occur in 
beds of shales and shaly sandstones about five feet above a small seam 
of coal from one to two inches thick. These fossils include, according 
to Sir Wm. Dawson, a number of dicotyledonous leaves of different 
genera, together with a Salisburia and a Taxodium. Some of the 
species seem to be identical with those of the Productive measures 
of Comox and Nanaimo, but many are distinct. They are either 
referable to the same horizon with these or to a slightly older one. 

Ledge Point is formed of a coarse, nodular sandstone which weathers 
brownish. From Ledge Point all along the shore to within half a mile 
of Thomas Point (the south entrance point of Beaver Harbour), low 
exposures, chiefly of sandstones, with occasional beds of shale, are fre 
quent on the beach. At one place, three miles west of Ledge Point, 
the sandstone becomes conglomeritic, holding pebbles up to six inches 
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in diameter. The angles of dip of these beds are invariably low, seldom 
exceeding ten degrees, and the direction somewhat inconstant. Thin 
seams of coal, which appears to be of good quality, are seen in several 
places along the shore. At Suquash or Sa-kwash, coal was at one 
time mined by the Hudson’s Bay Company, on a limited scale, and I 
am informed that in all from 9000 to 11,000 tons was obtained. A short 
tunnel was driven and other exploratory work carried out, which is 
subsequently referred to. The seams as now visible on the beach at 
this place, are two in number, the upper being at least one foot, and in 
places probably two feet in thickness. It is separated by about a foot 
of soft shale from a lower seam with a maximum thickness of about 
six inches. 

A quarter of a mile south-eastward from the old wharf, two seams, 
each about an inch in thickness, are seen on the shore. Westward, half 
a mile beyond False Head, is a seam of five inches thick; and three- 
quarters of a mile still further west, a coal outcrop of four inches in 
thickness occurs. Again, near the mouth of the Ki-uk River, two 
miles from Point Thomas, two seams of six and three inches respec- 
tively were found. Thomas Point is composed of the underlying 
volcanic rocks, but to the west of it, opposite Fort Rupert, on the 
shore of Beaver Harbour, small areas of sandstones and shales are 
found dipping off the older rocks. Some plants were collected in 
these shales in 1878, among which Sir William Dawson has found a 
Neuropteris and a Salisburia,* which appear to be of Middle Cretaceous 
age. | 

The Klik-si-wi River reaches the coast at a point directly opposite 
the west end of Malcolm Island, and was found by Mr. Dowling, when 
on an excursion inland from the head of Port McNeill, to occupy a 
valley to the east of two conspicuous hills marked on the chart. No 
rock exposures were, however, found till the summit of the southern 
of the hills above mentioned was reached, and the rocks there seen 
(trachytes) are probably intrusive. The Klik-si-wi River was after- 
wards ascended for about two und a quarter miles from its mouth, 
for the purpose of examining a reported coal seam, which, however, 
proved to be from two to three inches in thickness only, though over- 
lain by about three feet of coaly shale. The beds were found to 
be practically horizontal. On another small stream which reaches 
the sea west of the Klik-si-wi, at a point about three-quarters of a 
mile due south of the mouth of the Klik-si-wi, a prospecting hole 
was made many years ago. The seam is here about sixteen inches 
thick, and dips eastward at an angle of about 5°, though the beds else- 


* See Trans. Royal Soo. Can., Vol. I., Sect. IV., p. 15. 
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where in the brook are nearly horizontal. From its appearance and 
that of the associated beds, the coal here exposed is probably the same 
with that last alluded to. It further appears quite probable that the 
coals at Suquash represent a further continuation of the same bed. 
A short traverse was made by Mr. Dowling up the bed of the stream 
at Suquash, but without developing any facts of importance or reach- 
ing the western edge of the coal-bearing rocks. Like nearly ali the 
streams in the northern part of the island, this is extremely difficult to 
examine or follow, owing to the thick growth of forest and underbrush 
and tangled masses of fallen timber. 

A traverse was subsequently made by Mr. Dowling, of a part of the Rocks on trail 
trail from Fort Rupert toward the head of Quatsino Sound. A small Quatsino. 
stream was reached at about four and a half miles nearly due south 
from the fort, which flows into the Ki-uk River, and the latter 
was followed down to the coast. On this small stream and on the 
river, sandstones occur, and are either horizontal or show very light, 
irregular eastward dips. Thin streaks of coal were seen at one point 
on the river, and a new species of Placenticeras (described in the appen- 

dix) together with casts of a small Mactra or Cymbophora, were found. 
The low undulating character of the dips along the coast between Sener! 


arrangement of 
Port McNeill and Beaver Harbour, and the existence of several rather Cretaceous 


considerable intervals in which the rocks are concealed, precludes the vein. 
possibility of arriving at any accurate estimate of tho thickness of the 
Cretaceous rocks there exposed, or of presenting a complete section of 
them. It appeared at first probable that the entire thickness was very 
inconsiderable, but the existence of fossils, which are probably referable 
to the lowest beds of the Quatsino region, (See p. 84 B, 91 B) in the 
rocks of one end of this shore-line, (at Fort Rupert), while those at the 
other extremity, (at Port McNeill), evidently belong to a much higher 
stage in the Cretaceous, appeared to call for some explanation. On care- 
fully plotting the observed attitudes of the rocks, it became evident, 
that notwithstanding local irregularities, there is a general tendency 
to north-west by south-east strikes, while dips in a south-easterly direc- 
tion also greatly preponderate. A section based on these dips, shows 
that a total thickness of about 6000 feet of beds may easily occur 
between Beaver Harbour and Port McNeill, the beds at the latter place 
being the highest. This would be amply sufficient to account for the 
difference of horizons indicated by the fossils. 

Against this explanation it must, however, be urged, that the thick- 
ness of the lowest sub-division at Quatsino (A. see p. 848) is probably 
hot greater than 3000 or 4000 fect. There is every reason to think 
that the section in this contiguous area is similar, and in this case 
the massive conglomerates of Quatsino (B. p. 86 8) should appear about 
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midway between the extreme points, or near Suquash, where the 
Cretaceous beds should be, according to the dips, about 4000 feet 
thick. No such massive conglomerates are, however, seen, and it is 
improbable that beds of this character are concealed beneath low parts 
of the shore. There is, however, at Suquash, a decided appearance 
of faulting, and on consideration of the facts, so far as known, I am 
inclined to believe that an extensive down-throw here occurs to the 
southward along an easterly and westerly line. On this hypothesis, 
the beds along the shore south of Suquash, are much newer than 
those to the north, being entirely above the conglomerates (B.) and 
nearly equivalent to the lowest beds of the Nanaimo and Comox 
basins, as their contained fossils would indicate. The close lithological 
resemblance of these beds to those seen near Oyster Bay (p. 17 B) 
lends countenance to this view, according to which the massive 
conglomerates seen at one place on Malcolm Island (p. 57 8) may 
represent a portion of subdivision B., of Quatsino, which here appears 
at the surface owing to a less throw in the fault to the eastward. 

The line of the main fault which bounds the Koskeemo coal-basin 
to the south, if continued eastward, passes nearly through Port 
McNeill, and it appears probable that this fault does actually so 
continue, with a similar extensive downthrow to the north, bounding 
the Cretaceous rocks in this direction, and accounting for the non- 
appearance of the conglomerates (B.) and lower beds (A.) at the 
southern edge of the basin. The occurrence of the small Tertiary 
volcanic patch of Eel Reef may be in connection with this important 
fault. 

The facts in evidence are not sufficient to prove the hypothesis above 
stated, which may, nevertheless, be of uso asa guide in the future 
exploration of the field. The rock met with at the bottom of boring 
No. 2, at Suguash,(p. 67 8) might be assumed to belong to the Vancouver 
series, at the base of the Cretaceous, which must, in this case, be quite 
thin. It is quite as likely, however, that the rock here reached was 
in reality the top of the massive conglomerate subdivision. 

As further confirming the view that the beds at Suquash and south- 
wards represent a horizon lower than those to the north, the analyses 
of coals from the southern and northern parts of this shoreline given 
on a subsequent page, may be referred to. A fuel from the Ki-uk is 
a true coal with strong coke, resembling the Coal Harbour specimen, 
while fuels from Suquash and Klik-si-wi closely approach lignite-coals 
in character. 

From the above notes, it will be apparent that the extension inland 
of the Cretaceous coal-bearing rocks, which occupy the shore from 
Port McNeill to Beaver Harbour, has not been determined. This 


vawson.] PORT MCNEILL TO BEAVER HARBOUR. 65 


must be ascertained by the laborious process of tracing their boundary 
in the wooded interior. The continuously low character of the 
country between Klik-si-wi and Rupert Arm of Quatsino Sound, 
appears, however, to indicate the probability of a wide area of Creta- 
ceous rocks. Here, as elsewhere in the northern part of Vancouver ponerse) 6 
Island, it appears that the present surface of the country near ly Cretaceous 
coincides with the old denuded surface of the Vancouver rocks upon” 
which the Cretaceous was laid down. Whether the Cretaceous was 
originally deposited only in hollows and valleys among these older 
rocks, or formed a nearly continuous sheet, of which portions still 
remain only in these hollows, is as yet uncertain. In either case, how- 
ever, the result is the same, leading to the appearance of the Cretaceous 
in isolated patches of irregular form, and sometimes in the most unex- 
pected places—so much so, that till every square mile of the country 
has been systematically examined, it will be impossible to affirm that 
all existing outliers are known. Those outliers, however, which have 
the greatest area, and are on or near the shore, are naturally the most 
important, and these, fortunately, are not so difficult of discovery and 
definition. It is probable that about four weeks of work inland will be 
necessary to fix, with approximate certainty, the outlines of the Cre- 
taceous region here specially described. 


Respecting the probability of the discovery of really important coal Cos! deposits. 

seams in this area, little can as yet be said with certainty. Those so 
far found, are all quitethin. The regularity of the beds, the low angles 
at which they lie, and the long stretch of coast characterised by them, 
are all in favour of mining operations, should thicker seams be devel- 
oped. When it shall become important to determine the coal-bearing 
character of the rocks, boring operations of a systematic character will 
have to be resorted to. 


Through the kindness of Mr. G. Blenkinsop, formerly of the Hudson À? A be faa 

Bay Company, I have been put in possession of some records of bor- Company. aad 
ings already made by that company, in 1852, near Suquash, and at the 
mouth of the Ki-uk River. These records are signed by Boyd Gilmour, 
a miner employed by the company to search for coal. They appear to 
have been kept with some care, but the nomenclature applied to the 
various rocks is such, as in some instances to leave it in doubt what the 
beds penetrated actually were. In such cases, the names used in the 
original logs are retained. 


No. 1. Boring at Ki-uk River, on the beach, about two and a h: ale Ree PE 
miles from Fort Rupert. 
5 
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FERT. INCHES. 
Gravel and shingle..........................., ....e. cs. 7 6 
Hard confused sandstone ...................,,,.. oise 16 7 
Dark grey freestone.......... sans a SR an eas 12 6 
Dark scaly tile conl............... I 1 6 
Grey freestone..........,..,.. ........ doses tetes ess. 11 0 
Freestone, flakes dark lord. RE: 6 
Grey , hard sandstone.........,........,..... sssss..sssse 29 4 
Dark coloured clayey stuff TR Seats. EE 3S 
Grey flagstone, “with dougars and kingle plays”........... - 23 4 
Dark coloured stuff with coaly streaks............ he warwars 1 $8 
Dark froestone::: 1820880 0 ae sede ses rs Tassstansle 10 6 
Dark sandstone....... dns cédant oi - 60 . 2 
WIN sise Re 2 
Total ss vaisneve tunis ehimideteteesnes 180 7 
Boring at Boring No. 2 was made at Suquash, on the beach, below a “cliff or 
Suquash scar.” It is stated that the section in the cliff should be added to that 
obtained in the hole. The cliff section is as follows, according to 
Gilmour’s notes :— à 


FEET. INCHES. 


Brownish froestone......,........... “sites doses 10 0 
Grey shaly stuff............ asso sossre cosnessencsoosossse 13 5 
Good coal........se eee Se De es do Ne re US ssessse ~ 0 5 
Brownish freestone....es ....., see cesse vesces ses 18 0 
Good COA] esse see ouest aus. NT soso, “U0 “4 
Freestone, in which the boring commences....,...,.......,. 10 0 


Boring No. 2, is then given as follows :— 


Frégstone 2544055 ausosineses eee es si osent 6 0 
Grey, soft sandstone.... .. etes Ma tow ane 21 54 
Hard: froestone: 20e ia eigen node ter 1 4 
Soft fresstone. secs desde deseseesase se dei 0 10 
Coal parting...... ses dns er . ; 7 
Coarse fire-clay...:. errr ree des ou sessssossssoes 0 ÿ 
Grey shaly or clayey stuff...................... RSR 7 3 
Hard freestone................. ee itossatie ite 4 4 
Hard freestone, confused.........,..,...,.,.,....... coves » 1 3 
Soft clayey stuff, with white balls.............,.,.,,....,... 6 BF 
Soft, grey flakey stuff...... cesece seve Riya alg od aig aan nets coe 2: T1 
White, soft stone, with soapy feel..........0. sos .sosocsss 2 ILI 
À. coaly ston... es soso poucos sos nosene sossss socoeesse 1 HI 
Grey flaky material............., cecsvecccvenccccesesseses 5 104 
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FEHT. INCHES. 
Flaky freeatonie s/o 25 scene eus ses oc... 6 O 
Dark grey freestone............... Sos diseeesenadeeseures 122 © 
Very hard confused rock...............,........ cccreuccese QO 8% 
Very hard stone........ areas indien rene core 1 C8 
Dark grey froestone.............,.,....... Te 0 10 
Hard, bluish-green stuff.................. RE et 2 6} 
Very hard 8ton6: sua ii ia Re Pr. - 0 FF 
Very hard confused rock......... A assem Ak! LOE 
Grey freestone...... i sled sssndeseceuucees. 2 9 
Dark clayey sandstone, need dsssoueuensex 10 1 
Grey freestone.............. uses sosvoosososooosovsee 3 24 
Very bard confused rock sise ee ésssi ss ds hasdeseegcsres 2: 
Grey froestone.. 2 pense rerssssesesssonorssosuse 2 9 
Dark grey clayey sandsione.… ii outside cree 2 4 
Dark grey stuff.. nds ediassnensr een 40 8 
Hand gray ficontons à: SMe RNE eRe OSE SS Weeder vaeweee. (8. 10 
Hard grey freestone.......... Saw ie DT 12 4 
Hard white stuff..... A eee tere - 6 6 
Dark clayey stuff....................... Se er ee cooee O 1 
Whitish hard stone..............,....,.:.,0. eee nee 3 8 
Hard freestone..... Re Mecs 3 1 
Hard, dark freestone....................,..... note 3 9 
Dark clayey BDT..:e sa unanimement 4 2 
Dark grey clayey stuff, without partings................. ice 8 9 
Dark and a little more clayey.....,...........,... js 1 7 
Hard freestone.......... A Le ce 0 4 
Light grey clayey stuff..................,........., .,....., 1 90 
“Dougar plays”................. dns ee ee ee ee 2 6 
Greenish-blue clayey stuff.....................,....,.., vo 2 654 
Dark clayey stuff....... niet aies ee rere ~ 1 6 
Very Gark stuflvcsiccasesia as escieesissadscctesasnise 2 1 
White, soft freestone............ TS 5 9 
ery hard freestone.................,.. ...,.. ee Spee stave 3 0} 
Soft freestone........ note u sas osseuses so. 8 6 
Grey clayey stuff................ ves uen sci - 6 10 
Grey clayey stuff, without partings...........,....,......., 8 5 
Sandstone full of boulders (nodules ?)........ hace sise + 4 63 
Similar, but darker coloured...... RE 1 9 
Dark coloured stuff, some coaly streaks................ ses 4 11 
Dark rock, “ Dougar plays”...... PO Cee ee er ee 10 0 
À dead grey coloured sandstone. The only change in this 
stuff is from a lighter to a darker colour............... 60 9 
Very hard, green whinstone, much mixed with white spar... 2 0 
Total. .ccccccsccccvcescsvucccsccccccnccessesscosce 929 Af 


Boring No. 3. This boring was, according to Mr. Blenkinsop, about Bitagieas 
two miles inland from Suquash, and, on the hypothesis previously Suquash. 
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stated, must be to the north of the Suquash fault and in beds 
equivalent to subdivision A., at Quatsino. 


Whitish clay, sand and shingle, alternating................. 31 6 
Grey flakes.............. A siete wee SRS aaa pare cuseews 25 6 
Soapstone... ..casecececesoes accncesececes ecsecesssecseseee 1 0 
Dark grey stuff.................,...... venes s Hénin 3 0 
Light-coloured soft freestone............. Sida notes 3 60 
Confused soft sandstone................., ..,.... ses 0 10 
Hard, greenish stone................................ eee. 28 ° 36 
Dark, sandy stuff, with coaly streaks...... TR TT 2 6 
Light-coloured freestone............,....,,................ 5 5 
Confused sandstone.................. secs soso soso 5 5 
Confused sandstone, not so hard, and darker................ 8 © 
Dark freestone...........,.........., sions oes. 19 8 
Dark-slaty Staff: siennes node 21 6 
Dark clayey Stunt sida dnesstedescias 1 10 
Cléan G6a) sie ademsiniss atteste v.… 0 4 
Coarse fire-clay..........,... ee ee rere PR 2 8 
Greyish:fréestone.:sss ste sets sans ete oser unes 9 10 
Light-coloured freestone......................... sise + 15 0 
Greenish sandstone.............. sus soso usssosee. 16 9 
Dark-coloured stuff, with coaly streaks......,.....,,......., 1 3 
Clayey Stunt as eat neue rates 5 ll 
Spotted or mixed freestone. ... seossu ses cos sesssssees 2 8 
Dark clayey st. cac sise ses ous dis disesseseuseces 2 5 
Dark scaly stuff, with coaly streaks...............,........, 5 6 
Dark grey sandstone............ 00e... sessuese nee ses 18 14 
Dark clayey suisse dieser tdi 2 5 
Dark greyish sandstone...........,......,.......... sesees 27 83 
Dark Clayey Stull os ist soucie setaweteuecseseus-~ 3°. 6 
Dark grey sandstone.................,,..... ses 2 34 
Dark clayey stuff, slight coaly streaks...................... 5 4$ 
Light-coloured sandstone...........,..,....,,... sos 1 0 
Grey shaly clay............ cece sevens concen souscossssn see 16 3 
Dark grey sandstone........., .,,..., ss sos soso corses 10 10 
Dark grey dead stuff.......... Sade den eatin e arene ee 1 li 
Hard, grey sandstone...............,....., ...ssssss secs 0 11 
Total ssseots een tests su ees + 285 £4 


Of Boring No. 1, it is remarked that an open “cutter” was struck 
in the whin, which yielded a great quantity of salt water, though the 
bole was begun a six or eight feet above high-water mark. This hole 
was abandoned owing to the loss of the boring rods. As no descrip- 
tion of the “ whin” in which it terminated is given, it remains uncer- 
tain whether the Cretaceous rocks were completely passed through, 
though from the proximity of the older rocks to the Ki-uak River, it is 
not improbable that this was here the case. 
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Boring No. 2., at Suquash, has already been referred to on page 64 B. 
It may have ended in the massive conglomerates, of subdivision B., of 
Quatsino. 

The result of these borings must certainly be considered as unfav- 
ourable to the view that the Cretaceous, in this part of its extent, 
includes coal-seams of importance. There is, however, it may be 
added, a persistent rumour that a coal-seam, six feet in thickness, was 
reached at Suquash, but not reported, owing to the wish of the men 
engaged to discontinue operations at this place. Under the circum- 
stances, little weight can be given to such a report. If further work 
should be contemplated in this region, I should be inclined to advise an 
experimental boring on the south shore of Malcolm Island, at the 
locality of the occurrence of the conglomerate. This would test an 
entirely new portion of the field.* | 

The following assays of coals from three points on the coast between 
Port McNeill and Beaver Harbour have been made by Mr. G. C. 
Hoffmann in the laboratory of the Survey. 

From small seam of coal on stream about three-quarters of a milo Assaysof coals. 
south of mouth of Klik-si-wi River. This coal produces a coherent 
but tender coke, and is considerably acted on by a solution of caustic 
potash. 


Hygroscopic water...... cscs ccense ces crcccn cosees 3°65 
Volatile combustible matter..................,...... 42°23 


Fixed carbon... sos cevcce ceccce soso soso... 39°84 
D) à 3 ore ones ba otee aces Niece von anciens Id 08 
100-00 


From Suquash. This coal yields a moderately firm coke, and is con- 
siderably affected by a solution of caustic potash, yielding a brownish- 
yellow colour, like the last. ; 


*Dr. W. F. Tolmie, in 1885, was the first to make known the ocourrence of coal on this part of 
theeoast, this being also the first discovery of coal on Vancouver Island. See Bancroft, History 
of British Columbia (1887), p. 186, and Tolmie’s statement, given as a foot note in the same volume 
(p. 18). Bancroft closely follows Grant in his account of [the early exploration of the coal, but 
falls into error with respect to Port McNeill and Beaver Harbour, which he regards as alternative 
names for a single place. This is‘clearly shown by the latitudes quoted by him on p. 189, which 
are correct and not erroneous, as he assumes. The original coal mine was at Suquash, to which 
Port McNeill was the nearest convenient and safe anchorage. Fort Rupert was afterwards (1849) 
founded at Beaver Harbour, which then became the chief point of call. Ellenborough Promon- 
tory (p. 191) is evidently Ledge Point, and Bailie Hamilton’s Bay is near the position of Suquash. 
There is also some confusion as to tho dates between which systematio exploration of the coal was 
carried on by miners imported by the Hudson’s Bay Company. The work occurred between 1849 
and 1851, according to Banoroft; but that it was continued till 1853, is shown by the fact that the 
original record of boring No. 2at Suquash (communicated to me by Mr. G. Blenkinsop) states the 
progress of each day’s work, beginning on Monday, October 30, 1852, and ending July 8 (1858?) 
Though it is impossible now to locate the places described by Grant as those at whioh work was 
done, it is evident from the details which he gives, that several trial shafts and borings, beside® 
those of which I have been able to obtain records, were made.—See Description of Vancouver 
Island, by W. C. Grant, Journ. Royal Geog. Soc., Vol. XX VIL. (1857), p. 275. 
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Hygroscopic water csouos sessee Re 5°08 
Volatile combustible matter..............,..,...... 41°51 
Fixed Carbon sinus immense douce siens 48-52 
AGING dose 0 ane Sacescodiuie serais entre 6-9%4 

100:00 


From a thin seam at Ki-uk River. This coal yields a firm coherent. 
coke, and is scarcely affected by a solution of caustic potash. 


Hygroscopic water............ ...... recs cescre caves 3°68 
Volatile combustible matter ......,...... ...... cocncs 39-29 
Fired Carbon... css Wes ESE WS chee eR aes hae ees 47°03 
AB issus le Waa: diodes sea 10-00 

100-00 


Beaver Harbour to Shushartie Bay. 


With the exception of the Cretaceous outlier on the beach opposite 
Fort Rupert, the rocks seen along the shores of Beaver Harbour, and 
on the islands off it, belong exclusively to the Vancouver series, being 
generally dark greenish, altered volcanic materials, and occasionally 
evident altered amygdaloids. The general dip appears to be south- 
eastward, at angles of 40° to 45°. 

Hardy Bay, which is separated by a narrow hilly promontory from 
Beaver Harbor, is also chiefly bordered by the volcanic rocks of the 
Vancouver series. These rocks show dips to the south or south-east 
in a few places, at somewhat lower angles than the last, from which 
they also differ in the notable prevalence of reddish and purplish beds. 

At the bottom of Hardy Bay, on the west side, the shore is occupied, 
for about a mile and a half, by Cretaceous rocks, forming an outlier 
on the older series. These rocks are chiefly soft, greyish sandstones, 
which sometimes become pebbly, and pass into true conglomerates. 
They form flat exposures along the beach, chiefly between high- and 
low-water marks, the total thickness seen being very small. A small 
stream, known to the Indians as the Wa-ki-law, was followed up for a 
distance of over a mile, for the purpose of ascertaining the inland 
extension of this outlier. The beds are at first flat, or dip seaward 
at nearly the slope of the bed of the stream. Again, further on, they 
undulate at various low angles, and were eventually found dipping 
seaward off the surface of the older rocks. The appearance is, how- 
ever, that ofan unconformity by overlap, the bottom beds of the Cre- 
taceous being probably not seen, even at the line of junction with the 
crystalline series. The same thing doubtless occurs at Fort Rupert, 
the Cretaceous sandstones having filled hollows on an irregular surface, 
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and having been since largely removed by denudation. The older 
altered volcanic rocks, where seen below the Cretaceous, are somewhat 
decomposed and soft, easily broken with the hammer, and shaling off 
along jointage planes, etc. They are very different in appearance from 
those exposed along the present shore, which are usually hard, and 
often quite smoothed by glacial action. 

Several years ago, Mr. John McAlister carried out some small pros- 
pecting operations, for coal, on this Cretaceous outlier. Some holes 
were sunk on the beach, but to an inconsiderable depth, and without 
finding any coal. 

The Wa-ki-law River, according to Indian report, rises in a lake 
nearly a mile in length, at a distance of about three miles from the 
shore. 

The Kowat-se (or “‘ West-side”) River, which enters Hardy Bay, at Kowat-se 
the head, in the south-west angle of the shore, is a larger stream than 
the last, having a flood-water channel of 100 to 150 feet in width. It 
is reported, also, to rise in a Jake, which is said to be of considerable 
size. For about a mile and a half from its mouth, which was the 
extent of my examination of it, it is blocked with heavy masses of 
fallen and drift timber, and the land bordering it is all low. The Cre- 
taceous rocks forming the edge of the outlier last described, probably 
underlie the mouth of this river, but are concealed, and must be quite 
narrow, a8 à short way up stream, the rocks of the older series are 
seen. Three-quarters of a mile from the shore, a small detached out-. 
lier of coarse Cretaceous conglomerates appears, with a width of about 
quarter of a mile. The altered volcanic rocks are seen both above and 
below this patch, the existence of which shows how probable it is that 
numerous outliers, as yet unknown, may occur at a distance from the 
shore in this part of Vancouver Island. 

At the head of Hardy Bay is a salt marsh, with an area of about Grass land. 
eighty acres, covered with good grass. In the vicinity of this bay, 
and southward from Beaver Harbour, there are considerable tracts of 
low, level land, all now heavily timbered, but which may eventually 
be reclaimed for agriculture. 

From Duval Point, at the westside of Hardy Bay, to Shushartie Bay, South shore 
a distance of fifteen miles, the coast of Vancouver Island was examined Channel. 
by Mr. Dowling. This shore, which forma the south side of Goletas 
Channel, is almost perfectly straight, and is throughout very bold and 
rocky, with small sandy beaches at a few places. It is bordered 
by a series of hills and low mountains, which exhibit remarkably 
uniform conical forms. The channel evidently follows an important 
structural break of some kind, which is parallel in direction to the 
northern part of Quatsino Sound, and nearly coincides with the general 
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strike of the beds, 80 far as this could be ascertained. The rocks belong 
entirely to the Vancouver series, and present no features worthy of 
special note. They consist, for the most part, of dark green, altered 
amygdaloids and agglomerates, which look nearly black at a distance. 


Hope and Galiano Islands, and the Gordon Group. 


With the exception of the shores of Bull Harbour, which were exam- 
ined by me while detained there by gales in the autumn of 1878, the 
following notes on Hope Island, are due to Mr. Dowling. The north- 
eastern shore is bordered by dark-coloured rocks which appear to be 
much altered felsites, and probably form a continuation of the altered 
volcanic materials of the north part of Galiano Island. The greater 
part of the eastern portion of Hope Island, together with the western 
extremity of the western portion, is composed of rocks of the granitic 
series, which seem, however, often to be darker in colour than usual. 
With the exception of granitic dykes, the shores of Bull Harbour and 
the south coast on both sides of it, for some distance, are composed of 
rocks of the Vancouver series, amongst which flaggy argillites are 
largely represented, of which the felspathic beds at times become almost 
gneissic on approaching the granites. The general strike of these 
rocks is about north-west. In my,notes of 1878, the rocks of Bull 
Harbour itself, are said to consist of hard felspathic materials, probably 

* altered ash-beds or felsites, pale in colour, but weathering to a bronzed 
surface, These are generally pretty well bedded, though sometimes 
brecciated, and pass into hard, blackish, much fractured argillites, in 
which no fossils could be found. In a few places, the rocks are nearly 
horizontal, but they are generally much disturbed, turning up suddenly 
at all angles, and also violently flexed and crumpled. There are many 
small faults,some of which are parallel to the direction of the harbour, 
which is probably due to the weathering out of the rocks described 
along one or more of these lines of fracture. Bull Harbour, has evi- 
dently at one’ time been a passage, separating Hope Island into two 
parts. It is now closed at the north end merely by gravel deposits, 
which have been banked up by the action of the outer surf. 

In the wide bay at the east end of Hope Island, directly opposite 
Vansittart Island, there is on the beach, overlying the granitic rocks, 
a emall outlying patch of grey and yellowish soft sandstones, nearly 
horizontally bedded, and probably referable to the Cretaceous, though 
no fossils more characteristic than broken shells of Ostrea were found 
in them. 

The greater part of the north-west shore of Galiano Island is com- 


@aliano Island. posed of granitic rocks, which generally show two varieties of felspar, 
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one being of a pinkish colour. They are charged with numerous dark 
fragments, which, in some places, form about half of the entire mass. 
Opposite the north-east end of Vansittart Island, there is a small 
connected area of fine-grained, blackish, hornblendic rock, in character 
precisely resembling that of the fragments above alluded to. No bed- 
ding could be made out, but I feel little doubt that this represents a much 
altered included portion of the Vancouver series. At the same place, 
is a small stream, which, according to Indian report, drains a long lake, 
occupying a valley which runs toward the head of Port Alexander. 
Vansittart Island is low, and formed of dark rocks, evidently, of the 
stratified series, but was not visited. 

The island in the centre of the bay at the north end of Galiano Island, 
is composed of granite, but the bottom and east shore of the bay, together 
with the north extremity of Galiano Island, is composed of dark, flaggy 
argillites and quartzites of the character already frequently described, 
but here interbedded with thin grey-blue limestones. The whole forms 
a serios of compressed folds, with a strike of about S. 35° E. On the 
north-east shore of the island are similar flaggy argillites, interbedded orne 
with volcanic materials, some of which are evidently altered amygda- 
loids, and generally dip north-eastward at high angles. Atthe extrem- 
ity of the point which forms the east side of Port Alexander, similar fot 4. 
argillites are found interbedded with hard grey sandstones, which pass 
into quartzites. The shores of Port Alexander are chiefly of argillites, 
which, in some places, become quite thin and slaty, and yielded a couple 
of obscure fossils, one of which is, however, probably referable to Belo- 
nites Vancouverensis. The rocks are either vertical, or have avery high 
north-eastward dip, with a persistent strike of N. 35° W. They evi- 
dently ran through on this strike from the north end of Galiano Island. 

For over a mile west of Port Alexander, on the south shore of the South shore. 
island, are greenish and grey altered volcanic materials, which must 
underlie the argillites. Further west, the granitic rocks form the 
greater part of the shore, though two much altered and disturbed patches 
of flaggy argillites and quarzites also occur. These, at one place, a 
mile and a half from the west end of the island, include a rather thick 
bed of bluish impure limestone, which is interbedded with quartzite, and 
dips inland from the shore, or northward, at an angle of about 30°. 

Balaklava Island, which adjoins Galiano Island on the east, appears Balaklava 
to be almost entirely composed of the flaggy argillites and associated 
rocks, with probably some altered volcanic materials. The strike is in 
general parallel to the longer axis of the island, but this, together with 
the angle of dip, is somewhat variable. Large exposures of greyish lime- 
stone, dipping S. 87° E. < 60°, appear on its west side, near the north 
point. The south point is composed of sandstone, like that of the east 
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point of Port Alexander. The limestone above mentioned, pro- 
bably conformably overlies the argillites of the west part of Galiano 
Island. 

The whole southern part of Hurst Island is composed of grey 
granite, which is usually of the ordinary hornblendic character, but in 
some places contains a considerable proportion of black mica. Ite 
northern side is formed of flaggy argillites, which are often altered to 
true lydian-stone. These are interbedded with calcareous layers, and 
occasionally hold calcareous concretions. Felsites of grey tints also 
occur, and are apparently interbedded. The dip of these beds is from 
S. 28° E. to S. 43° E. at an angle of about 40°, and they appear to form 
the north-east side of a synclinal, repeating the beds of the north-east 
shore of Galiano Island. 


Bell and Heard Bell and Heard Islands are in the line of strike of the rocks last 
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described, and are similar in character, with dips in the same south- 
westward direction. Duncan Island was not visited, but appeared also 
to be formed of similar dark-coloured rocks. 

The small islands between Heard Island and Miles Cone, are masses 
of altered volcanic rocks, which in some places are evidently agglom- 
eritic or amygdaloidal. On the west side of Miles Cone, which forms 
a remarkable land-mark, rising steeply to a height of 380 feet, bluish- 
grey, fine-grained felsitic rocks are interbedded with flaggy argillites, 
with a dip of S. 25° W. < 45°. No granite was seen in these small 
eastern Islands of the Gordon Group. 

The Walker Islands, lying in the middle of Queen Charlotte Sound, 
were not visited. From a small island, near the north-west end of this 
group, a very rich specimen of magnetic iron ore was given to the late 
Mr. James Richardson. Owing to their exposed position, these islands 
can be visited only in fine weather, and the time at my disposal did not. 
suffice to enable me to examine them. 

The islands to the north of Goletas Channel, of which the geological 
features have just been noted, are in general densely wooded, wherever 
the surface is not composed of bare rock. Owing, however, to their 
exposed situation, the trees are of inferior size and quality. The most 
prominent hill is ‘Mount Lemon, on Galiano Island, with a height, 
according to the chart, of 1200 feet. Drift deposits occur here and 
there in sheltered places, forming small, low terraces. The only per- 
manently inhabited Indian village is that known to the whites as the 
Nawitti village (Mél-oo-pa of the Indians), and is on the south-east 
shore of Hope Island. At this place there is a good anchorage for 
small vessels, in Nawitti Cove, which is outlined on the charts but not 
surveyed. The strong tidal currents running past its mouth render 
it, however, rather difficult of entrance. 
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In reviewing the general geological features of those islands, we 
cannot but be struck with the fact that the granitic rocks of this 
vicinity are confined to them, and do not occur on the opposite shore 
of Vancouver Island. In the occurence near the line of junction of 
these rocks and those of the Vancouver series, of the flaggy argillites 
and associated limestones, and in the existence, along the same line, of 
a straight and deep channel (here Goletas Channel), the conditions 
observed further south, about Johnstone Strait, are repeated. 


Shushartie Bay to Cape Scott. 


From Shushartie Bay, the coast-line runs westward twenty-two and Shushartie Bay 
a half miles, to Cape Scott, the north-western point of Vancouver Island. Nee 
It is in general low, with rocky points, which separate wide, sandy 
beaches. No hills of great height exist in the northern extremity of 
the island, and the bottom shoals gradually for several miles off shore. 
Many parts of this shore are laid down very imperfectly on the charts. 
From Shushastic Bay, to a bay three miles beyond Cape Commerell, the 
rocks of the coast are entirely altered volcanic materials, which repeat 
the characters of those observed to the east of Shushartie Bay. They 
are generally greenish in colour, and often evident altered amygdaloids, 
with southward dips at angles of 30° to 60°, wherever the attitnde 
could be ascertained. Near North-west Nipple, and elsewhere, whitish, 
felspathic dykes, which weather red from contained pyrite grains, 
are seen cutting the rocks. 
The rock at North-west Nipple is dark greenish-grey in colour, and 
very compact, and probably represents an altered lava. In composition 
it was found, on microscopical examination, to be a decomposed diabase. 
Between North-west Nipple and the bay just referred to (for which Const west of 
no name appears on the chart), the strike of the beds gradually Nipple. 
changes to a north-westward direction, the dip being to the south-west. 
On the east and west sides of the bay, inside the entrance points, granite 
appears, and it probably continues round the bottom of the bay also, 
though no exposures are here seen on the beach. The granite here 
differs somewhat from that usually found, and resembles in appearance 
and mode of occurrence that describled on Nimpkish Lake. It may 
in both cases be regarded as probably of intrusive origin, and lies to 
the west of the general line of junction of the granitic and Vancouver 
series, the phenomena connected with which are elsewhere discussed. 
Two streams, known to the Indians as the Yakwan and Kao-sa-a, 
respectively enter this bay. The first mentioned is the more important 
and is esteemed a good salmon river. The Indians occasionally travel 
across from here to the West Arm of Quatsino Sound, and as the 
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distance of thirteen miles in a direct line is said to be made in one day, 
the trail must be an exceptionally good one for Vancouver Island. 
Synclinal. West of the granitic intrusion above described, the green, altered vol- 
canic rocks resume, and about a mile further on, in the second of two 
small, shallow bays, there is a regular ascending section, with south-west- 
ward dips, at angles of 20° to 40°, showing a great thickness of limestone, 
argillites, sandstones, etc., overlying the volcanic rocks. From smaller 
exposures seen in the next long sandy bay, it is probable that this forms 
one half of a synclinal, the greenish, volcanic rocks again coming to the 
surface near the position of Nahwitti Cone of the chart. I was unable 
to give this part of the coast as detailed an examination as its geologi- 
cal interest seems to merit, in consequence of the heavy sea, which was 
at the time rolling in upon it, but the main features appear to be as 


follows. 
Probable The greenish and greenish-grey, hard, felspathic, voleanic rocks are 
sequence of : i : 
rocks. followed, apparently in regular ascending order, by massive greyish- 


blue, cryptocrystalline limestone, which occasionally becomes almost a 
marble, and is often cherty. This is cut by pale-grey, red-weathering, 
felsite dykes, and must be several hundred if not a thousand feet in 
thickness. Above this is a considerable thickness of hard, bluish, 
flaggy limestones, interbedded with calcarcous argillites, black, flinty 
argillites and felsites, and holding in some layers a few fossils, amongst 
which Halobia Lommeli, and Arcestes Gabbi, have been recognised by 
Mr. Whiteaves. These rocks are followed by very hard, greenish, calca- 
reous sandstones, with some softer, yellowish layers, the whole closely 
resembling the sandstones of the east side of Port Alexander, before 
noticed. Above these is a considerable thickness of rocks, apparently 
for the most part very hard, grey sandstones, passing into quartzites, 
and/weathering red, from contained dolomitic matter. 

Thickness of The thickness of the entire mass of ordinary sedimentary rocks here 

argillites. overlying the altered volcanic materials must be in the vicinity of 2500 
feet. The series, as a whole closely resembles that seen, but less perfectly, 
on Nimpkish Lake, and almost exactly reproduces tho section measured 
in 1878, in Section Cove, Queen Charlotte Islands. Theage of the upper 
portion at least of the limestones is definitely shown to be that of the 
Alpine Trias by its contained fossils. 

Coast from, From Nawitti Cone to Cape Scott tho coast is chiefly composed of 

to Cape Scott. altered volcanic rocks, which are often distinctly amygdaloidal, and 
not infrequently show reddish tints. The dips are rather irregular, and 
no well-marked sequence could be made out. Four and three-quarter 
miles east of Cape Scott, a well-stratified band of grey limestone, about 
thirty feet thick, runs across a low point. It is interbedded with the 
volcanic rocks, being underlain by amygdaloids and agglomerates, and 
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overlain by an amygdaloid. An amygdaloid, holding thin layers of lime- 
stone is again seen on the west side of a bay, two and three-quarter miles 
east of the cape. Further east, in the same bay, (which, as shown on the 
chart, is very much too deep) isolated exposures occur on the beach near 
low-water mark, of hard, greenish-grey, calcareous sandstone, which in 
some layers contains fragments of Jnoceramus, or some similar shell, 
with a pronounced prismatic structure. Similar exposures of sand- 
stone again occur in the next shallow bay, a mile anda half east of the 
cape. The lowest thin bed of the sandstones at this place, is an 
arkose-like rock, largely made up of crystalline grains of red felspar. 
It is highly calcareous, and rests upon a very rough brecciated surface 
of the greenish volcanic rocks, into the fissures and crevices in which 
crystalline calcite has penetrated. The exposures are again on the 
beach, near low-water mark. The sandstones of this and the last 
mentioned place are believed to represent outliers of the Cretaceous, 
though it may be to some extent doubtful whether they should not 
rather be classed with those above described as conformably overlying 
the limestones of the Vancouver series. 

A rock having a somewhat unusual appearance was collected at a Calcareous ash- 

. rock with 
point on the coast one and a half miles east of Cape Scott. Macro- fossils. 
scopically, it had a granular character, and showed some evidence of 
stratification. Itis of a dark greenish-grey colour and is blotched 
with leek-green patches of some chloritic mineral. This rock proved, 
on microscopic examination, to be an evident volcanic ash, containing 
angular fragments of orthoclase and triclinic felspars, not much decom- 
composed, together with calcite and chloritic matter. Organic remains 
are further distinctly visible in it, consisting of pieces of crinoidal 
columns and one fragment which is apparently part of the spine of 
some echinoderm. Taken in connection with the interbedding of 
limestones and volcanic material previously described, this more 
‘intimate mingling of the same classes of materials is a point of interest, 
which could not have been determined by any superficial examination 
of the rock, and was not even suspected till it was placed beneath the 
microscope. 

In some of the bays along the shore of Vancouver Island, between Terraces. 
Shusharte and Cape Scott, there are terraces of sand and gravel 
deposits about fifty feet in height, but no true boulder-clay was seen 
in these. Iron ore, and iron sands containing gold, have been reported 
on this part of the coast, but on insufficient evidence. On the sandy 
beach of the bay east of Cape Commerell, and elsewhere, magnetite 
sand occurs in the form of layers a few inches thick, on the beach, 
but is not in sufficient quantity to be of economic value. The gold 
which has been reported doubtless occurs in this, as ‘colours’ can be 
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found in almost any magnetic sand along the shores of the island, 
though in washing a small quantity of the sand from this place, none 
were actually met with. In the Vancouver Island Pilot* p. 175. 
Nabwitti or Nawitti Bar is is said to be a ledge of ‘sandstone forma- 
tion,” but as no part of the bar is exposed at low water and no sandstone 
is seen on the adjacent shore, I am at a loss to know how the facts as 
to its composition have been obtained. 

The low character of the country, for a long way back from this 
part of the coast, affords reason for the belief that there is here a con- 
siderable body of land which may eventually be utilized for agricul- 
ture. There is also probably a considerable quantity of good timber 
in this low tract, though that seen near the shore was wind-shaken and 
inferior. Having heard reports of a lagoon with open grass lands 
running across to the east of Cape Scott, I delayed long enough to 
visit it. It is reached by a trail, from the bottom of the bay five miles 
east of Cape Scott, and also by a second trail, three miles east of the same 
point. By the last mentioned trail, it is distant from the shore about 
half a mile, the intervening country being low and thickly wooded. The 
lagoon opens in a bay, three and a half miles south of Cape Scott, on 
the west coast, and when afraid to pass round the cape—which in bad 
weather is much dreaded—the Indians occasionally portage their 
canoes to the lagoon for the purpose of reaching this coast. The 
lagoon, which is narrow, is bordered by muddy flats,a quarter of a 
mile or more in width and all subject to overflow at exceptionally high 
tides. They are well covered with coarse grass, and a considerable 
area might be reclaimed for agriculture by dyking the mouth of the 
lagoon, which would not be a very difficult operation. Further inland, 
on streams flowing to the lagoon, the Indians report somewhat extensive 
open, grassy flats, which are resorted to by the elk or wapiti The 
Indian name of the lagoon is Ki-ki-tlum or the “‘ grassy place.” 

Cox, Lanz, East and West Hay-cock, and Triangle islands, which 
together with several smaller rocks from a chain running in a westward 
direction from Cape Scott, for about thirty miles, were not visited. It is 
indeed only under the most favourable circumstances that they can be 
reached by canoe or boat on account of their extremely exposed position. 


Cape Scott to Quatsino Sound. 


The rocks of Cape Scott and of the west coast southward to the 
western mouth of the lagoon (Na-kum-kilis of the Indians), essentially 
resemble these of other parts of the Vancouver series, being 
chiefly amygdaloids, with quartz filling, well bedded ash rocks, and 
compact felsites, but differ in the prevalence of reddish tints and in 


* Admiralty, London, 1864. 
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their often less highly altered appearance. The general dip is about 
W. < 30°, and the whole series is much shattered by jointage-planes 
and cut by innumerable little dolomitic veins, which weather to bright 
yellow tints. The appearances tend to show that the volcanic rocks 
have here been changed and reddened by hydrothermal or solfataric 
action. 

From the last locality southward to Sea-otter Cove, the rocks are Cape Russell. 
generally similar in character, and have at first a similar attitude. The 
strike, however, before reaching Cape Russell, turns more to the east, 
and the rather massive beds are affected by flexures, dipping sometimes 
to the northward and sometimes southward. Near Cape Russell, 
reddish tints are not so prominent, and reddened portions of the forma- 
tion were here observed to be irregular and not conformable with the 
strike, thus affording evidence that the reddening is often, if not in 
all cases, due to subsequent action. Dolomitic veins are uniformly 
abundant in the reddened rocks. 

On the east side of Sea-otter Cove are blackish Monotis shales, con- gea-otter Cove. 
taining intercalated thin beds of amygdaloid, and kecoming interbedded 
at one end of the section with tufaceous layers, some of which resemble 
ordinary sandstone in appearance, and are associated with beds of fine 
agglomerate and lenticular limestones—the whole proving, in the most 
conclusive way, the inter-relationship of the volcanic rocks and the : 
argillites. Tufaceous rocks, like these here described, were seen in 
the bay north of Sea-otter Cove, and the associated argillites are 
doubtless there concealed beneath a low beach. From Sea-otter Cove 
southward, the argillites and tufaceous rocks run across the narrow 
neck which separates the cove from San Josef Bay and are again seen San Josef Bay. 
on the continuation of the same line of strike in the middle of the 
south shore of the bay, where they appear to run out in a series of 
shallow folds on the volcanic rocks. This outcrop of the argillites may 
thus be said to be traceable continuously for about four miles, but the 
observed dips were so conflicting that it was impossible to determine 
their position relatively to the volcanic rocks flanking them on both 
sides. It appeared most probable, however, that they form an irregu- 
lar anticlinal, which runs to the southward, the small cove just inside 
the south entrance of San Josef Bay being again occupied by the 
argillites, with westward dips. In this case, a rough-weathering 
agglomerate, which occupies the intermediate portion of the shore of 
the bay, would underlie the argillites, while the reddish felspathic 
rocks of the south entrance point and of the vicinity of Cape Russell 
would overlie them. 

From San Josef Bay to Cape Palmerston, and thence to Raft Cove, se 
the shore is continuously occupied by altered volcanic rocks, partly Palmerston. 
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reddened and in part of the usual greenish and blackish colours. Some 
of these are evident agglomerates, while others are massive felspathic 
materials of uncertain origin. All the rocks along this part of the 
coast are terribly shattered by pointage-planes—so much so, indeed, 
that it is often almost impossible to break out a shapely hand specimen. 

On the north side of Raft Cove, near the entrance point, flaggy 
argillites, rather greyer than usual in colour, and associated with 
agglomerates and other volcanic materials, again appear, with a very 
regular strike S. 30° E. and north-eastward dip at angle of 60°. Resting 
upon these, just at the north entrance point, is a small isolated patch 
of greenish sandstones, unconformably superposed and full of rounded 
pebbles of the volcanic rocks of the Vancouver series. Some layers 
contain masses of Aucella Piochii, proving the identity of horizon with 
the Aucella sandstones of Quatsino Sound, subsequently mentioned. 

From Raft Cove southward to Quatsino Sound, a distance of eleven 
miles, the rocks of the coast, though closely examined, presented no 
new features requiring special mention. Though considerably flexed 
and with rather irregular dips, the shore appears in the main to follow 
the strike. The materials are entirely volcanic in origin, with green- 
ish, greyish, blackish and reddish tints, and vary in texture from 
agglomerates to fine-grained felsites, some of which are reddish and 
slightly porphyritic. Considerable beds of amygdaloid are also in- 
cluded in the series. The shore is almost uninterruptedly compsed of 
solid rock, forming a rough, iron-bound coast-line, which only at rare 
intervals shows a little creek or cove capable of affording shelter to 
boats or canoes. 

A few typical rocks of the Vancouver series, selected from those 
collected on the west coast between Cape Scott and Quatsino, were 
subjected to a preliminary miscroscopical examination, with the fol- 
lowing result :— 

No. 360. Three and a half miles south of Cape Scott. A dark 
brownish-red, minutely porphyritic, compact rock. Proved to be a 
felsite, the porphyritic felspar being orthoclase. 

No. 360 6. Same locality as above. A purplish-grey, rather slaty 
rock, with minute green spots. This is a fragmental, felspathic 
rock, much decomposed, and containing a quantity of some green 
chloritic mineral. 

No. 362. Coast five miles south of Cape Scott. A dark reddish- 
brown, compact rock. This is a finely porphyritic diabase, consider- 
ably decomposed, and might be classed as a melaphyre. 

No. 387. Coast one mile north of Top-knot Point. Adark brownish- 
grey, distinctly porphyritic rock. This is a felsite, the porphyritic 
felspar being orthoclase in Carlsbad twins. 
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No. 390. Coast two miles south-east of Top-knot Point. A greenish- 
grey, speckled rock, of rather pale tint, is too much decomposed for 
recognition, but is chiefly formed of decomposed felspar, with chloritic 
matter. 

The distance from Cape Scott to Quatsino Sound is twenty-six miles, General 
the general direction of the coast being nearly straight, and running character Of 
north-north-west by south-south-east. It is indented by a number of 
bays and coves, but the only one of these which constitutes a passable 
harbour is Sea Otter Cove, and this, in consequence of its narrow open- 
ing with a number of rocks near it, and the strong tidal currents run- 
ning past it, would be difficult of entry by a vessel without steam-power. 
This whole coast is much bolder in character than that to the east of 
Cape Scott, and in most places rises steeply from the water's edge, : 
into hills, many of which exceed 1000 feet in height. These are gener- 
ally densely wooded, but bare, dead trees are seen in great abundance 
almost everywhere, standing among those which are still living. This 
is not the result of forest fires, but is probably caused by the very. 
heavy storms to which this unprotected coast is subject, in consequence 
of which, also, most of the timber is stunted and crooked. Further 
inland, and particularly in the valleys which must exist there, timber 
ofa much better character is doubtless to be found. The coast is, in 
some places, fringed with low, rocky reefs, which extend far seaward, 
and upon which the long swell of the Pacific never ceases to break 
with fury. Behind these are generally sheltered nooks, known to the 
Indians, into which canoes can be run safely, even in heavy. weather. 
Other parts of the shore, not protected by such fringing reefs, are cut 
into pillars and ‘stacks,’ or the cliffs are arched out by the sea into 
caves and grottoes. A shore of this character generally presents 
numerous little sandy or gravelly beaches, most of which are, however, 
exposed to the full force of the sea. Larger stretches of sandy or 
gravelly beach, are found in San Josef Bay, Raft Cove, Open Bay, and 
elsewhere. No permanently occupied Indian villages are now to be 
found on this part of the coast, though several old village sites were 
observed, and there are rude huts at one or two places, to which the 
natives resort for halibut fishing. 


Quatsino Sound. 


This inlet, which is the north-westernmost of those by which the outer General 
Coast of Vancouver Island is dissected, is also one of the longest, and description. 
most complicated in outline. It penetrates the island in an easterly 
direction for over twenty-five miles. The description of its dimensions 
and form, evo the Vancouver Pilot, 1864, p. 242, can scarcely be 
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improved on for brevity, and is as follows:—"“The breadth at the 
entrance is nearly six miles, narrowing to less than a mile at five miles 
within; the sound then runs in a north-easterly direction, (mag.) 
nearly straight for thirteen miles, when it branches off in two arms, 
one extending to the south-east for twelve miles, and terminating in 
low land; the other arm lies to the northward of, and is connected 
with the Sound by astraight, narrow pass, [Quatsino Narrows] about 
two miles long; its length is twenty-two miles in an east and west 
direction, and the eastern extreme, Rupert Arm, is only six miles dis- 
tant from Hardy Bay on the north-east side of Vancouver Island; the 
western part terminates within twelve miles of San Josef Bay on the 
outer coast. Just within the entrance of the sound, on the north side, 
is Forward Inlet, about six miles long in a northerly direction, in which 
are the best anchorages of the sound.” 

Character of The shores of Quatsino Sound are in general rocky and bold, with 

ores. : À ie ; 

mountains or high rocky hills, rising steeply from them. There is, 
however, a somewhat greater extent of sandy and gravelly beach than 
occurs in most of the inlets of the coast, and the mountains are not so 
closely crowded together as in many parts of Vancouver Island, there 
being considerable intervening tracts of lower land, and wide valleys 
of which the terminations are not known, running back from its shores. 
Somewhat extensive areas of low country border the shores of Winter 
Harbour, at the head of Forward Inlet, and a wide tract of country 
characterized by low rounded hills, exists on the south shore of the 
main inlet west of Limestone Island, while other important low areas 
are found near Hecate Cove, Coal Harbour and Rupert Arm. The 
quantity of good timber on these must be very considerable, and toward 
the upper part of the sound, the Douglas fir—which is not seen along 
the outer coast of Vancouver Island—re-appears. 

Indian villages, Forward Inlet is the particular territory of the Quatsino or Kwat- 
si-no tribe, whose village is on the east side, opposite Robson Island. A 
second village which these people inhabit at certain seasons, is near the 
head of Winter Harbour, and is named Té-na-ate. The present Koprino 
or Keaw-péno village is on the east side of the harbour of the same name. 
It is known as Ten-as-kuh (“ plenty cedar-bark,’’) and is the old summer 
village of this tribe. The site of their old winter village, now abandoned, 
is five and a half miles further east, and is named Béce. These people 
have, however, now almost ceased to maintain their existence as a 
separate tribe. The main village of the Koskeemo or Kos-kimo tribe, 
known as Whaté-s is at Turn Point, at the entrance to Quatsino Nar- 
rows. These people have also a summer village opposite Koprino 
Harbour, where indicated on the charts, which is named Mé-até. There 
are, besides these, several other abandoned village sites in different 
parts of Quatsino Inlet. 
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The shores of Forward Inlet are chiefly composed of rocks of the Forward Inlet. 
Vancouver series, but in part also of Cretaceous sandstones. On the 
east side of Robson Island, and on the shores of the point to the north, 
which separates the main inlet from Browning Creek, there are exten- 
sive exposures of the flaggy argillites, which, though much crumpled 
and confused, and penetrated by a number of grey felspathic dykes, _. 

: ; ae à . y Triassic 
appear in the main to assume an anticlinal form, overlying a greenish- argillites. 
grey compact volcanic rock, and being overlaid by agglomerates, which 
are often well bedded, and sometimes have a rather tufaceous appear- 
ance. The argillites themselves present their usual black flinty appear- 
ance with regular and thin bedding where undisturbed, and are 
frequently more or less calcareous. The general strike of these and 
the associated altered volcanic rocks, is about north-west by south-east, 
but there are, doubtless, several folds and possibly other complications, 
as the argillites recur at two places on the shore to the east of, and 
opposite, the point above mentioned, and also at two places on opposite 
sides of Winter Harbour, farther up the inlet. The exposures of these 
argillites in Forward Inlet afforded a considerable number of specimens 
of the Belonites, for which Mr. Whiteaves, in the appendix, proposes 
the name A. Vancouverensis. 

The altered volcanic rocks here present no unusual characters and Cretaceous 
do not require special description. One of the Cretaceous outliers Browning 
above referred to, occurs at the head of Browning Creek, at the middle 
of the west shore of the expansion in which this branch of the inlet 
terminates. It is a very small patch of greenish-grey sandstones, not 
more than fifty yards wide. The beds dip N. 75° E. < 25° at the 
south-east, and about N. 20° W. < 30° at the north-east of the expo- 
sure. The sandstones rest on reddish-weathering hard felspathic rocks 
of the Vancouver series, of which they include rounded pebbles. Some 
layers contain great numbers of shells of Aucella Piochii, together with a 
few other fossils. Specimens collected at this place by me in 1878, 
have been figured and described by Mr. J. F. Whiteaves. (Trans. Royal 
Soc. Can. Vol. I., sect. iv., p. 81.) 

A second, and much more important Cretaceous outlier, is that which Cretaceous 
surrounds the upper part of Forward Inlet, known as Winter Harbour poses oF Winter 
and appears, on both shores, to the exclusion of other rocks, for a mile 
and a half from its head. The rocks are here again chiefly greenish- 
grey sandstones, but also include layers of conglomerate, and hard, 
fine-grained, calcareous beds, more or less nodular in character. The 
dips are generally northward, at angles of 60° to 5°, and the beds appear 
to form an ascending series of considerable thickness, of which layers 
characterized by a great abundance of Aucella and other fossils form 
the lowest visible member. Local irregularities in dip and other cir- 
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cumstances lead to the belief that the beds have not alone been affected 
by folding, but that faults also exist, and as the land is rather low and 
densely wooded on both sides of the inlet, the form and dimensions of 
the Cretaceous area of this place have not been determined. To the 
north-eastward, it extends to the lower end of the lagoon, which opens 
from the head by Winter Harbour, but on the channel connecting the 
lagoon and the harbour, there is a projecting mass of the older volcanic 
rocks. The lagoon itself (known as Huhb-nish by the Indians), was 
examined by me in 1878, in consequence of the reported existence of 
coal upon it. So far as the small rock-exposures show, its shores are 
chiefly composed of altered volcanic rocks. The coal was found to 
occur upon a small creek or stream at the upper south-west angle of the 
lagoon, the exposures being at about forty yards from high-water mark. 
The beds are nearly vertical, and a couple of small holes had been sunk 
upon them, the first showing—coal, apparently of good quality, 1 foot ; 
shale 1 foot 6 inches ; coal, partly impure, 1 foot; shale and coal, 2 feet 
6 inches ; carbonaceous shale, 2 feet. The second hole, at a distance of 
thirty feet across the measures, shows about 3 feet of coal and shale 
intermixed, followed by carbonaceous shale and this again by a pale 
clayey material. The area cf the coal-bearing rocks is here, apparently, 
quite small, and they are so much disturbed, that even if the seams were 
of a more promising character, this would not be a suitable place for 
work. 


Position of coal With the exception of the place just described, no coal was seen in 
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the Cretaceous rocks of any part of Forward Inlet. There is reason to 
believe that the coals seen at the head of the lagoon occupy a horizon 
near the base of the Cretaceous series, and that they might be found by 
boring through the less disturbed Cretaceous rocks of the vicinity of 
Winter Harbour, possibly in greater thickness. 

In addition to the Cretaceous outliers seen in Forward Inlet, there 
are probably numerous others of the same kind yet to be found inland 
from it, and the extension of the Winter Harbour area to the north- 
ward may he considerable. Mr. Dowling examined a small stream 
known as the Zenaad River for about a mile from the shore in a north- 
ward direction, without reaching the limit of the Cretaceous. A num- 
ber of circumstances appear to establish a probability of the existence 
of an important fault, with downthrow to south-west, which may run 
nearly parallel in direction to the lagoon, passing near the head of 
Winter Harbour. The probable thickness of the Cretaceous series from 
the southern outcrop to the head of the harbour, is about 3600 feet, the 
highest rocks seen, at the head of the harbour, being rather massive 
conglomerates. Similar conglomerates are again seen a short distance 
up the Zenaad River, these rocks probably being in both cases to the 
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south-west of the fault. These conglomerates are supposed to be iden- 
tical with those forming the upper number of the series in the Koprino 
area, subsequently described, and as sandstones resume further up the 
Zenaad River, with regular low dips to the northward, or north-east- 
ward, it is quite probable that the upper part of the range of high hills, 
rising above this part of the river, which is continued in a south-eastward 
direction to the east of the lagoon, may prove to be composed of the 
same massive conglomerates, coming in again at a higher level in conse- 
quence of the fault. In this case the Carbonaceous area may extend 
some miles to the north. The whole question of the inland extent of the 
Winter Harbour and Koprino Cretaceous areas deserves examination, 
but would require two or three weeks of work in the bush. 

In addition to Aucella Piochii, which has already been referred to 4s Fossils. 
filing entire beds, both on Browning Creek and Winter Harbour, 
Scaphites Quatsinoensis is found in both the above localities. On the 
south side of Winter Harbour, in addition to the Scaphites, the fossili- 
ferous nodules have yielded a Cinulia, a Dentalium, fragments of 
an Alaria, the cast of a small Protocardium, an Astarte, like the sup- 
posed A. Packardi of the Queen Charlotte Islands, a Yoldia, an Arca, 
and a few scattered bones of some teleostean fish. . 

The north shore of Quatsino Sound, from Forward Inlet to Koprino Forward Inlet 
Harbour, exhibits a great series of the altered volcanic rocks of the oko 
Vancouver series. These show persistent south-westward dips, at 
angles of from 35° to 60°, but are probably repeated either by folding 
or faulting, as the thickness indicated would otherwise be enormous. 
The materials are principally agglomerates, of greenish or grey tints, 
but occasionally, conspicuously red in colour. Amygdaloids also occur, 
but do not form so important a part of the whole. These rocks have 
been subjected to somewhat less alteration than usual, and the agglo- 
merates frequently weather out into rough surfaces, with a scoriaceous 
appearance. The rocks of the south shore of theinlet, from Bold Bluff 
to the west side of Koskeemo Bay, of the chart, are similar, with 
similar dips. The west side of Koprino Harbour is composed of similar 
greenish rocks, probably agglomerate, but on the east side of the north- 
weet cove, a massive grey limestone, with a minimum thickness of 
about forty feet, appears, and is associated with hard sandstones and 
flaggy argillites of the same series, considerably disturbed and irregu- 
lar. Beyond the next little cove, or creek, to the east, the rocks of the 
shores and Islands of Koprino Harbour, belong entirely to the Creta- 
ceous series, of which some details are given below. The abutting of 
the strike of the Cretaceous rocks of Plumper Island, in the centre of 
the harbour, on the green rocks of its west side, with other circum* 
stances, give evidence of the probable existence of an important fault, 
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with a course of about N. 15° E., and downthrow to the eastward. 
The same fault appears to run across the inlet, and to cut into the south 
shore, just east of the end of the larger island in Koskeemo Bay, of the 
chart. Thore is here a small tongue of Cretaceous sandstone, with 
irregular dips, which is presumed to be in contact with the fault to 
the east. 
North shore of From the east side of Koprino Harbour, for a distance of some miles, 
oprino. or to a point opposite the middle of Limestone Island, Cretaceous sand- 
stones and conglomerates occupy the shore, forming a part of what 
may be called the Koprino Cretaceous area. Thence to Hecate Cove, 
the altered volcanic rocks are again met with, with westward dips, at 
angles of 30° to 45°. These rocks run across to Limestone Island to. 
the south, of which they form the greater part. Bluish and grey lime- 
stones, however, which conformably underlie these volcanic materials, 
outcrop along the east shore of the island, and in a small islet off it, 
were found to contain silicified corals in considerable abundance. 
Of these, Mr. Whiteaves states that one form resembles Thamnastræa, 
while a second is probably an Asirocenia. They are probably not older 
than the Trias, and might be newer. 
South shore of Similar agglomerates and amygdaloids compose the south shore of 
aaa the inlet, south of Limestone Island, with the exception of the east side 
of Banter Point of the chart, where a small outcrop of limestone again 
occurs. Altered volcanic rocks, of the same general character, and 
with similar persistent westward dips, form the greater part of the 
entire south shore of the inlet eastward to Village Islands, opposite 
Koprino Harbour, together with Brockton Island. On the east side of” 
Village Islands, the flaggy argillites re-appear, overlying well-bedded, 
fine-grained, felspathic rocks. The exceptional points on this shore 
Cretaceous Consist of small outliers of Cretaceous sandstones, which may be 
outliers. regarded as portions of the southern edge of the Koprino Cretaceous 
area previously alluded to. The largest area of these rocks extends 
along the coast between Limestone and Brockton islands, for nearly 
two miles, with low dips generally off shore. The rocks are greenish- 
grey sandstones, and may extend for some distance to the south, as the- 
land in that direction is all low. The exposures at the east end of this 
area show the sandstones passing into conglomerates, and in actual 
contact with the older volcanic rocks, filling hollows and crevices in 
their surface, which has been very irregular. 

In these outlying patches of Cretaceous, on the south shore, obscure 
impressions of plants were frequently seen, together with casts ofa 
small Lima and of ammonitoid shells. The small islands in the deep 
bay between Brockton and Village islands, represent a second outlier 
of similar sandstones, some of which contain fragments of Inoceramus. 


Fossil corals. 
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They dip regularly off shore, at angles of 10° to 20°, the strike running 
round parallel to the shore of the bay. 


The shores of Koprino Harbour, and the islands in it, afford a num- Koprino 


ber of excellent exposures of the Cretaceous sandstones and conglomer- 
ates, but the dips and strikes of these are so extromely varied and 
irregular, that a minute survey of the whole would be required before 
any definite conclusions could be drawn as to their exact relations. It 
is highly probable, however, that the section is here complicated by one 
or two faults, one of which may possibly be continuous with that pre- 
viously referred to, as probably running parallel with the lagoon of 
Winter Harbour, on Forward Inlet. A coal-seam was reported to exist 
in the vicinity of Koprino, but on obtaining an Indian to guide me to 
it, I found that it was the same coal occurrence which has already been 
described at the head of the Winter Harbour lagoon. This is reached 
by atrail from Koprino, in less than two miles. 


The Cretaceous rocks, of that part of the Koprino area which extends Creta 
from the east entrance point of the harbour, for at least seven, and inlet. 


probably, for eight miles, along the north shore of the main inlet, are 
throughout, pretty regular and not much disturbed. They consist 
chiefly of conglomerate and sandstones, the former frequently produc- 
ing bold bluffs and hills along the coast, which in the main, very closely 
follows the strike. The beds dip inland, the direction varying gener- 
ally but a few degrees on either side of north, though one or two rather 
sudden changes of strike were observed locally. The angle of inclina- 
tion varies, as a rule, between 10° and 20°. Beneath the massive con- 
glomerates, which must have a thicknsss of at least several hundred 
and possibly of 1000 feet or more, are softer sandstones, which often 
occupy the beach. Near the last exposures to the east, (opposite the 
west end of Limestone Island) the beds take on a light eastward dip, 
but probably dip westward, at pretty high angles, further east, as, 
after a concealed interval of about a mile, the underlying altered vol- 
canic rocks appear, terminating the possible extent of the Cretaceous 
basin in this direction. 


eeous on 
shore of 


As affording a means of examining the inland extension of this oe 


Cretaceous area, the Tén-o-suh River, which flows into the north-east 
angle of Koprino Harbour, was followed up for about three miles. 
This stream is quite a small one in the autumn, but from the size of 
its bed, and the inextricable log-jams with which it is filled, must be 
a formidable torrent at some seasons. The exposures seen along it 
were rather few, but appeared to indicate an anticlinal, followed by a 
light synclinal, The rocks are sandstones and conglomerates, without 
distinctive features, and no trace of coal was observed, nor was the 
northern edge of the Cretaceous basin reached. The Indians, by fol- 
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lowing this river to its head, and then descending the valley by a 
second small stream, reach the West Arm, at a place nearly opposite 
the Nookneemish River. 

It may, I think, be assumed with considerable certainty that the 
massive conglomerates so largely developed in the Koprino area, are 
equivalent to those of which the base is seen forming the highest 
beds in the Koskeemo Cretaceous area, subsequently described. They 
are probably also identical with those seen at the head of Winter 
Harbour, forming the highest member of the Forward Inlet Cretace- 
ous. The greater part of the comparatively soft sandstones shown in 
the lower parts of the sections in both these areas is doubtless now 
covered by the water of the main inlet east of Koprino Harbour, thin 
selvage edges only appearing in a few places on the south shore, as 
before noticed. By assuming an average angle of dip for the measures, 
the thickness of the beds underlying the conglomerates, and for the 
most part beneath the inlet, would appear to be at least 2,000 feet, and 
it may be much greater. This is somewhat less than the estimated 
thickness of the same part of the section of Forward Inlet, and greater 
than that taken as a minimum for the same beds in the Coal Harbour 
area. 

The only locality in which beds pretty certainly overlying the con- 
glomerate portion of the series were seen, was in a small island in 
Koprino Harbour, opposite the East Cove. These are grey, finely 
fissile, rather hard and very regularly bedded shales, quite different 
in appearance from any other rock seen about Quatsino Sound. These 
are at angles of 60° to 80° in the centre of a small synclinal and con- 
formably overlie massive conglomerates to the south, though in con- 
tact with an intrusive rock to the north. The exposed thickness is 
probably over a hundred feet. No fossils were obtained from these 
beds, but they closely resemble the Upper Shales, which are found 
overlying the conglomerate member of the Queen Charlotte Island 
Cretaceous series. (See Report of Progress, Geol. Surv. Can., 1878-79.) 

It appears quite probable that the Cretaceous basin, here spoken of 
as the Koprino area, may prove to be the most important, from an 
economic point of view, of those of Quatsino Sound. It is much 
larger than any of the others; the regularity of its beds to the east 
and north of Koprino Harbour is great, and it is more easy of access 
than the Coal Harbour area, to reach which, the Quatsino Narrows 
must be passed, which can only be done at favourable stages of the 
tide. The circumstances being such, it would seem to be a quite legiti- 
mate (though it must be admitted, in the present state .of our know- 
ledge, a purely speculative) enterprise to test this area for coal, by 
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boring at some favourable point or points near the shore to the east- 
ward of Koprino Harbour. Such an enterprise, should, as a matter of 
course, be preceded by a thorough examination of all parts of the sur- 
face of the area, which would be somewhat laborious, on account of the 
thick and tangled character of the forest growth. 

In all attempts to determine the character of this and other Cretace- 
ous basins of the vicinity by an examination of the natural outcrops, it 
must be bornein mind that, as before stated, they probably fill pre-exist- 
ing hollows in the surface of the older rocks, upon which they pro- 
gressively overlap. The circumstances requiring consideration in this 
connection are more fully stated in the preliminary pages of the report. 

The south-east arm of Quatsino Inlet, clearly follows the genera] South-east arm. 
strike of the rocks of the Vancouver series, and occupies a depression 
which has been worn out along the outcrop of the same bed of limestone, 
which is noted in connection with Quatsino Narrows and the east end 
of Limestone Island. The beds dip in general south-westward at high 
angles all along the arm. Limestone is frequently seen along the east 
shore, and appears to rest ona green amygdaloid. At Long Island, 
near the southern extremity of the arm, there are large exposures of 
flaggy argillites, which follow the limestones in ascending order and 
are often more or less calcareous. Obscure casts of Monotis or Halobia 
were seen in them in a few places. Further exposures of these argil- 
lites are found skirting the west shore of the arm nearly to its north 
end. The argillites are overlain by dark greenish agglomerates. 
Copper-stained greenish rocks were observed in several places on this 
arm, but appeared to result merely from the weathering of small 
quantities of copper pyrites, in or near felspathic dykes, which cut the 
other rocks, and are of no importance. No Cretaceous rocks were 
seep On this arm. 

The existence of the transverse hollow now occupied by Quatsino Limestones. 
Narrows, is pretty evidently due to the softer character. of a thick bed 
of limestone, which nearly follows the course of the narrows. A second 
bed, or possibly a repetition of the same bed, runs across alow country 
from Hecate Cove to the south shore of the West Arm, parallel to the 
first. The same limestone appears on the opposite side of the West 
Arm, in large exposures to the west of Hankin Point. The Cretaceous Cretaceons 
rocks of the vicinity of Coal Harbour, which may be designated the 
Koskeemo area, occupy the northern shores of the West and Rupert 
arms, for some miles on each side of the promontory of which 
Hankin Point forms the apex. This coal-bearing area is treated 
separately below, in some detail. The shores of the West Arm were 
examined by me in 1878, to within three miles of its extremity. 
Two very small selvages of Cretaceous sandstone were found on the 
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north shore, beyond the main Koskeemo area —the first five, the 
second six and a half miles west of Coal Harbour. The rocks had 
rather high dips off shore, or to the southward, but whether they repre- 
sent small portions of the Koskeemo area which come in to the north 
of a continuation of the main fault, subsequently described, or indicate 
the position of Cretaceous rocks which may have filled a pre-existing 
hollow now occupied by the West Arm, I was unable to decide. The 
remaining rocks seen along the West Arm, belong to the Vancouver 
series, and are largely of the usual altered volcanic materials. A 
persistent bed of limestone, however, which is associated with these 
rocks, runs along the south shore for several miles, with a general 
southward dip. 

The rocks of Rupert Arm, with the exeeption of the Cretaceous pre- 
viously alluded to, are generally reddish or grey felspathic materials, 
of somewhat doubtful origin, but referable to the Vancouver series. 
Limestones again outcrop at the points to the east of the entrance to 
Quatsino Narrows. All the western part of the south shore of this 
arm shows no rock exposures, and from the low character of the coun- 
try, it is possible that the Cretaceous rocks of the Coal Harbour area 
are continued in this direction. 

The area of Cretaceous rocks on the north side of the West and 
Rupert arms of Quatsino Sound has attracted considerable attention, 
and several praiseworthy attempts have been made to prove and 
develop its coal-bearing character. The latest of these has been car- 
ried out by the West Vancouver Commercial Company, who executed 
various borings and other operations, at intervals from November, 
1883, to May, 1885. Having been supplied with copies of the drill 
records obtained, through the kindness of Mr. J. Preston Moore, a 
somewhat detailed investigation] of that part of the district in the 
vicinity of Coal Harbour and the Nookneemish River was undertaken, 
including paced surveys along the shores and between the several 
points at which borings had been made, and extending inland on the 
Nookneenish and tributaries of the Natzinughtum to the northern edge 
of the Cretaceous area. A general examination of the shores had 
already been made by me in 1878, but the somewhat fragmentary 
information then gained had not been published. 

Though the northern edge of the Cretaceous basin has not been 
continuously traced, it has been defined at four points, viz., at its two 
extremities on the shore, and at two intermediate places where it 
crosses the streams above named or their tributaries. By joining these, 
with due regard to the observed dips and strikes of the rocks, it may be 
assumed that a fairly correct outline of the basin on this side is obtained, 
the Cretaceous rocks there resting unconformably on, and dipping re- 
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gularly southward from, those of the Vancouver series. To the south, Grent fault. 
the basin is cut off by a fault, with an extensive downthrow to the 
north, and a course of about N. 89° W. The throw of this fault must 
exceed the entire exposed thickness of the Cretaceous of this basin, 
which is at least 1500 feet. To the westward, it runs past the mouth of 
Coal Harbour, cutting into the shore near a small cove, a mile and a 
third beyond the west entrance point of the harbour. It then crosses 
the bay at the mouth of the Nookneemish River, again cutting the shore 
a mile beyond the mouth of that stream. Eastward, it must cut the west 
shore of Rupert Arm, about two miles from its head, and as the shore 
in the intervening stretch is all low, it is possible that the rocks of 
the Cretaceous series here re-appear, and continue for some distance 
eastward. Still further in this direction, the fault appears to run com- 
pletely across the island to Port McNeill and beyond, as explained on 
p. 648. The rocks to the south of the fault, which form Hankin 
Point, are massive, greenish amygdaloids, overlain by a thick bed of 
limestone, which forms low cliffs near the east entrance point of Coal 
Harbour, and re-appears in the cove at the east side of Hankin Point. 
On both sides of the bay into which the Nooknemish flows, the older 
rocks to the south of the fault are hard, shattered, rusty quartzites, and 
greenish and purplish felspathic materials, sometimes evidently altered 
agglomerates. 
The total length of the Cretaceous area thus outlined, from east to General 

: ° : : ; character of 
west, is seven miles; its greatest probable width about two miles, and rocks. 
ita approximate probable area—without including under-water exten- 
sions—about 5630 acres. So far as I have been able to ascertain, its rocks 
comprise a series of sandstones, shales and conglomerates with general 
southward dips, generally at angles of from 10° to 30°, complicated 
only by one slight synclinal flexure, which runs nearly east-and-west 
across the northern part of Coal Harbour. When immediately in con- 
tact with the great fault, near the east entrance point of the harbour, 
the beds are much disturbed, and for a few yards assume a very steep 
northward dip. It must be stated, however, that in consequence of the 
thickly wooded, and drift-covered character of the land and the want 
of continuous sections on shore, numerous minor dislocations might 
occur without affording any evidence of their existence. 

The nearest approach to a complete section of the basin, is obtained General 

on the west side of Coal Harbour, and in the vicinity of the road or vee 
trail which has been cut in a northward direction from the harbour, and 
by which the sites of the more important borings and prospecting open- 
ings are reached. An examination of this section leads to the belief, pre- 
viously alluded to, that the entire thickness of the Cretacoous series here 
shown, is from 1300 to 1500 feet. An attempt has been made to 
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formulate a general vertical section of the measures by bringing 
together all the facts afforded by the natural exposures, and those ob- 
tained in the borings, in the vicinity of the line of section above defined. 
It has been found, however, impossible satisfactorily to accomplish this, 
in consequence of the almost complete absence of well marked zones or 
beds with distinctive characters which might serve as planes of refer- 
ence. Shales, sandstones, and more or 
less, conglomeritic beds, together with SSS 
numerous thin seams of coal and coaly 
streaks, are met with in comparatively \ 
thin alternating layers throughout all 
parts of the series, and the character of 
individual beds appears to vary from 
point to point in different parts of their 
extent, to a perplexing degree. It seems 
pretty certain, however, that the highest 
exposed part of the formation is largely 
composed of massive conglomerate, of  ‘ 
which only the lowest beds probably 
remain, and which are exposed in the» 
light synclinal which crosses Coal Har- 
bour, and again on the east side of the 
harbour, to the north of the fault. 
Coal-bearing At a probable depth of from 200 to 
meteors: 300 feet below these, is a coal-bearing 
zone, of which the outcrop appears on 
the shore of the west side of the har- 
bour, to the south of the axis of the 
light synclinal, with a north-westward 
dip at an angle of 25°. There is here 
about two feet of coal of fair quality. 
The westward extension of this light 
synclinal is not known, but its northern 
edge, not far from the horizon of the 
coal, should pass near the position of 
boring B, on the plan, and the coal 
which is reported to outcrop near the 
mouth of the Natzinughtum, (but of ren— 
which I saw only detached fragments), 
is probably the continuation of the northern outcrop of the seam just 
mentioned. It is, doubtless, also the same seam which was reached in 
boring E, near the mouth of the Natzinugtum, at a depth of twenty- 
eight feet, and reported to be 6 feet 4 inches in thickness, but of poor 
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quality. The same seam is again supposed to be represented by the 
outerop on the shore two and a quarter miles north-eastward from 
Hankin Point. It is here separated into three parts, the two lower of 
6 inches each, the upper of 1 inch, separated by several feet of clayey 
shales, and dipping S. 5° E. and 30°. 

The second coal-bearing zone is probably from 400 to 500 feet Lower ooal- 

lower in the series. It occurs, furthest west, a mile and a quar. """" 
ter beyond the mouth of the Nookneemish River, near the beach, 
where a small shaft has been sunk, and a few tons of coal extracted. 
The outcrop could not be seen, but was reported to show about 
3 feet 6 inches of coal, of which, however, about a foot was of 
inferior quality. There are no exposures on the Nookneemish 
where this seam should cross, but it is probably the same which was 
struck in boring F, near the mouth of that river, at a depth of 217 feet. 
It is pretty evidently again the same which has been opened further 
east by a small slope about a mile due north of the west entrance point 
of Coal Harbour, at the point marked D. The seam is here reported 
to be from 2 to 3 feet in thickness, and is of good quality. No outcrop 
of this seam was found on the shore east of Hankin Point, but if my 
view of the stracture of the basin is correct, it is probably that which 
was reached in the deep boring at A, at a depth of 456 feet, with a 
thickness of 6 inches only. The position of this coal-bearing horizon 
must be about 300 feet above the base of the Cretaceous rocks. 

North of the opening last mentioned, a coal-seam of about 3 inches North edge of 
in thickness was observed. It is associated with hard flaggy sand- ee 
stones and hard dark shales, which form the lower part of the formation, 
and appear to have been penetrated to some depth in the bottom of 
boring A. At the eastern extremity of the field, about three miles north- 
eastward from Hankin Point, on the shore, a considerable thickness of 
conglomerates occur in what here must be the lowest part of the series. ’ 
These were not seen elsewhere in the same position, and this occur- 
rence is somewhat anomalous. 

The particulars above given, in conjunction with the record of No thick coal 
borings, will show that no coal-seams of satisfactory workable dimen- ovale red 
sions bave yet been found in this area, notwithstanding the explora- 
tion of it, which has been carried out by boring and otherwise. 

While, therefore, not ignoring the fact that more important seams 
may yet be found here, I cannot concur with Mr. Robert Brown, 
in his exceptionally high estimate of the value of this field.* It 
must be admitted that the enterprise of the gentlemen who have 
attempted the development of this area, has so far met with results of 





“See his Paper on Coal-fields of the North Pacifico Coast. Trans. Edinburgh Geol. Soc., 1868-69, 
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a somewhat discouraging character. In opposition to these, however, 
it may be stated that the explorations have not been sufficient to 
exhaust the possibilities of the field. As [ am aware that some test 
borings were made before those of which I have been able to obtain the 
records were executed, and of which no detailed logs appear to have 
been kept, I feel some hesitancy in advising as to further explorations 
by boring, should such be decided on. Judging merely from the facts 
at my disposal, and from the observed attitude of the strata, I should 
be inclined, however, to recommend the continuation of boring C,—the 
furthest inland boring to the west of Coal Harbour,—to a further depth 
of 350 to 400 fect, or to the bottom of the Cretaceous rocks. Should it, 
however, prove impracticable to resume boring in this hole, or difficult 
to do so, a new hole might be begun at about a quarter of a mile to the 
north, which would be expected to reach the bottom of the Cretaceous 
series at a depth of about 400 feet. My reason for particularly advising 
the further prosecution of boring C, is, that so far as can be made out, 
this hole terminated but a short distance above the probable position 
of the underground continuation of the seam opened at D, and work 
done there would serve, in the first instance, to prove the character of 
this seam at a point some distance from its outcrop. Should this addi- 
tional work be carried out, the character of the rocks as a coal-bearing 
series, might be assumed to be pretty well tested. 

Analyses given in Mr. Robert Brown’s paper, already quoted, show 
that the quality of the Koskeemo coals is often very good. An analysis 
by Mr. G. C. Hoffman of the coal from the opening marked D., on the 
accompanying plan, shows the following result :— 


Hygroscopic water...... sree ccc ccesen crosse soso 1:06 
Volatile combustible matter........................ 34-38 
Fixod Carper esi unes Aon 6 shee ci bee aes ene ess 54-01 
Al kd Meee es Bae 10°56 

100:00 


This fuel produces a fine compact coke, and is scarcely acted on by 
a solution of caustic potash. 

Few fossils were obtained from the Cretaceous rocks of this area, 
but so far as they go, they bear out the view expressed in the prelim- 
inary pages of this report, as to the position of the beds in the Creta- 
ceous series. On the Nookneemish River, some casts of molluscs were 
found not far above the lowest of the Cretaceous beds. These represent 
a smull Trigonia, and the shell named Pleuromya levigata, by Mr. 
Whiteaves, in his report on the fossils from the Queen Charlotte Islands. 
Among some fossil plants collected near the west entrance point of 
Coal Harbour, Sir Wm. Dawson has recognized Sequoia Reichenbachi, 
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Heer, and a form near to, if not identical with, Thinnfeldia arctica, Heer. 
These two forms are found similarly associated in Spitzbergen, in beds 
which are supposed to be Cretaceous, but must be low down in that 
formation. | 
The detailed records of borings in the vicinity of Coal Harbour, and Boring A. iar. 
on the Nookneemish, are as follows, the letters by which they are 
denoted, referring to those placed on the accompanying plan and 
section :— 
Deep boring near “The Settlement’ (A.) 


Coarse grained sandstone.................................. 29° 10 
Seams of coal shale and clay..........................,..., 2 10 
Hard sandstone, ending in black shale. .....,........,.,.... 14 0 
Pipe-clay ee css concen nes cosoes crosse vases ences tees 8 9 
Coarse-grained sandstone..................... see sevene 15 8 
Seams of shale and coal.......... sever cree a vevecsccccssces 8 6 
Fire-Clay séisme sacs diet diet 5 10 
Seams of shale, slate and coal (all mixed)................... 15 9 
Fire-clay, with small pieces of coal intermixed............... 6 10 
Seams of shale and coal (all mixed)........................ 6 0 
Dark, smooth, greenish slate..................,..,.,....,.. 12 9 
Reddish shale and sandstone, mixed with coal............... 8 0 
Sandstone, with occasional spots of coal..................., 20 ll 
Hard, smooth, grey shale,.............. ss. soso secs 11 10 
Same shale, with seams of shale and Gal At mies diese 38 8 
Bluish sandstone, with hard, black grains and occasional 

Pebb lew sah sesc a scene es nn de seed ee 28 6 
Hard, grey slate, showing pyrites...............,....,.,.,,. 4 0 
SAISONS: ie messe nee Raweina Hwee ss bere caie ee Ss 9 4 
Hard: DlU6 CLAY © 6 os:5 sie does en eewewiwen cee e 2 li 
Bony coal and shale..........,.........,..,..... ses 5 565 
Mixed clay and shale..... RE ee 3 7 
Hard sandstone, with hard, black grains and eccanional 

DODDIOK nent Sed wets ot heen Shenae enueey nie 34 9 
Seams of slate, shale and coal.........,.............. ...,., 14 6 
Same black-grained sandstone as above.............. ..,.. 6 0 
Grey slate, with occasional spots of coal.........,..,..,,,,.. 31 0 
Seams of slate, coal and sandstone...................,...... 13 0 
Hard, fine conglomerate...............,,....,.,... ra 13 4 
Hard, grey sandstone, with spots of conglomerate........... 12 QO 
Hard, fine conglomerate, same as above..............,,...., 18 6 
Soft, coarse, yellow, sandstone.............,.......,..,.,,.. 4 8 
Bony coal and shale...........,......,.,..... se Sue -. 3 6 
Fire-clay, mixed with shale...................,.....,,..... 5 864 
Coal, same as above............................ ue 0 6 
Hard sandstone, with black grains..........,....,..,.,.... 5 0 
Hard, black pebble conglomerate..........,.......... ide - 7 8 
Mixed seams of shale and bony coal..............,.,....,.... 9 8 


Boring B. 
Coal Harbour. 
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Hard gandstone.............. coccesvccesese sens ss 3 11 
Fine quartzite conglomerate (very hard)..................., 13 5 
Hard, fine-grained sandstone............,...............,,. 5 6 
dame sandstone ae stat above. ree eee Lente 10 0 
Very hard, fine, black pebble conglomerate ee as ph 15 7 
Black slate and shale, with streaks of coal.. peieeewecpes.. so. a) 
Same black pebble conglomerate....... ....,.........,..... 2 8 
Dark sandstone, with occasional spots of eonglonierats. Sens 32 5 
Darke Slate soso cel saa a ws er heise nés aeons - 6 8 
Dark sandstone, with spots of conglomerate................. 3 8 
Very hard, fine conglomerate........,... ses... ..... 12 3 
Reddish sandstone...... TR Mies aia un 5 0 
Hard, black and white pebble scnplomerate saisine er - 15 7 

Black, sandy shale, with occasional streaks of coal and abun- 
dance Of gas.........e coves : eccccesorsee 28 10 
Hard, fine-grained savdetane. SU RSR Se NN es 21 8 
Hard, black and white pebble conglomerate................, 21 11 
Sandy ghale................ e.so sue css ce sé eSeine 14 9 
Grey sandstone, hard and uniform......... rere 80 0 
Hard, compact black slate….............,..... Hassan 8 6 
Conglomerate............. A a eae Rieke eee wees 2 0 
FT Ota Since ei eee net ce. 739 8 

Boring, about two-thirds ‘of a mile to the northward of the last (B.} 


FRET. INCHES. 


Fine, white and blue clay............ 0... RP 26 
Pebbly conglomerate...................0. ee re so... 12 
Coarse sand (like beach wand); tas a eT ee eee 2 
Mixed sandy shale and coal........................,...... 1 
Sandstone ...... .... EU lue so RE TS 6 
ET easier ceed es sete naa dew oe emeresaewn ess - 8 
Sandstone ciciiescow asus dons esse es sors ete 7 
Sandy shale and slate, and dark sandstone.................. 21 
Coal, of good quality, and fire-clay........... TT s. 4 
Fine-grained sandstone ....s.cscece coves sono isa aide 14 
Sandy shale and slate. . RS | 
Sandstone, with Loos soi of conglomerate. dans «. 89 
Black, sandy shale and black slate......... err sHorite 11 
Sandstone .......0ve RE seen Seow a wine Dares Raia teas 18 
Mixed shale, slate, clay aad Coalssssieies fs soit 4 
Sandstone 8’ 1// and black, compact slate 5/ 1// .......,..... 11 
Dark sandstone 10/ 1// and same black compact slate 6’ 8//.. 16 
Hard, fine-grained, black sandstone................. sésouet 26 
Same hard, black, compact slate...................... “és 6 
Hard, dark, brittle sandstone............,...,,............ Q 
Hard, black slate.................. we mer cece cess cccccccecnen§ § Q 

Total........ RS || 


bd pat 
S lm «7 mg to do to do co © À co «© © à © © © «© wo © 
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Boring about three quarters of a mile northward from first hole. (C.) Boring 0, Coal 


FEET. INCHES. . 


Coarse sandstone ............ bee RE … 3 8 
Shale and coal............. CRUE CRIS MCMGae eee, (0 of 
Coarse sandstone, same as are PR - D 4 
Slate.. a shige Ses eeceekw atomdn 3 4 
Very fine grained aie. ee er ssscses “10 ‘0 
Black, mucky clay, with pieces of coal.............. soso. 1 1 
Mixed slate............,... oo Reet er déosuanaasiaus. “9 8 
Black gand...................... sed Cou nie séesse . À 8 
Same fine-grained sandstone as above ....................., 3 3 
Black, sandy sale coc sus unies Pnentiematanens tac 3 2 (=O 
Sanson: ses de Ses Mia coereaseneese estes Done 4 0 
Black slate......... seen Ne ot er ess 0 10 
Dark shale mixed with NC ess es sous. 1 7 
Very fine grained sandstone................,,.,..,........ 1 1 
Black, flinty sandstone, like chert................ .,..,.... 0 38 
Silicious limestone.................. sou. soon covers socuss 3 8 
Same black, flinty sabstance.................. RE … 0 2 
Black, sandy shale...... ane aetna, Pose ene 3 2 
Same silicious limestone..................,.......,......, 1 0 
Hard black slate::: 2:25: titane dino Ouse. dodo 9 8 
Hard, grey slate, in places sandy...............,,...,,.,.., « 26 5 
Coarse-grained sandstone...................,. ,...,......., + 18 2 
Hard, black slale.:5::205.inuonsduiaserastai een - 8 0 
Sandalone:::. retira Seite ee 15 9 
Grey slat ............ ere re A ie aerate elena eee tems - 8 0 
Hard, grey sandstone............,...,....,......... cerees 7 9 
Coal; good quality: une uses .«. 0 8 
haleine an cesse css Seana tds 0 4 
Sandstone...... oo... Re «+ 31 10 
SIA: ne beso Unira des initie ore ee 3 9 
Same SANUBLOIE. ss sue Ga wn ew ees dos ouidi hausse 6 10 
Hard slate, with shell impressions. ..................,...,.. 5 1 
Sandstone, with two small streaks of conl.............,.,., + 9 O 
Same slate as above, with shell impressions............,.,.., 1 6 
Hard, dark, brittle slate.............,...., ae nine 42 9 
Shale and coal.. de RD enw wees 0 3 
Some hard, brittle slate as a haloes. Salons ns 11 2 
Layers of slate, sandstone and Singlomionate: RE AE 2 
Mixed seams of coal, slate and clay...........,. eee wines 1 4 
Bands of shale, coal, sandstone and conglomerate .......... 5. 1 
Sandstone anc sandy shale.......,...,.......,.........,., 10 8 
Brittle, dark sandstone............ ose... tapas 10 2 
Fine, brittle conglomerate.....…...sss.s.seesessessssmssss 8 3 
Hard, coarse-grained sandstone..... Cre dense ses ss de - SHO 
Hard slate with white seams of flint and lime..... imeeawne 4 1 
Hard, black, sulphurous sandstone............ [terctebsonss. § << 
7 
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FRET. INCHES. 
SOIT, :RTOY SIALG nues es doon wes ste ace situe cen 5 0 
Fine conglomerate, slaty matrix.......... ....s.. ose sesee 17 5 
Reddish sandstone........ dote nner rats seit 4 0 
Different coloured, sulphurous slates....................,... 22 6 
Hard, flinty slate (white seams)..................,.....,... 4 5 
Total...... er ee rr ree ee 368 0 


Boring E,Coal Boring on the Wagstee, at bottom of Coal Harbour, east of mouth of 
Harbour. Natzinughtam. (E.) 


Coarse conglomerate......... er re err ree ee ee 24 10 
Coarse sandstone. . dis set ses etes HO Sue 3 0 
Coal seam (poor quality). eee er ee ee 5 4 
Fire-clay ........... dede nain ieee sense 4 0 
Sandstone, same as above....... Sinatra 30 0 
Dark conglomerate .... ...... se. css ose dada 24 4 
Sandstone, with spots of conglomerate ..................... 49 8 
Fine conglomerate................ sous. cone ns erdo 7 0 
Hard sandstone...................., .... PR laa casas 40 90 

Total sisi eus conne csones os eee 188 2 


Boring F,Coal Near this place, on the Natzinughtum, a hole was put down 709 feet, 
Harbour. but no record has been obtained of it. It ended in conglomerate, and 
it is to be presumed that it did not cut any coal-seams of importance. 

The probable position of this hole is marked (F). 


Boring G. Boring near the mouth of the Nookneemish River. (G.} 
Nookneemish. 
FERT. INCHES 
Soft share scan ne Chased ween a oe eau 5 7 
Sandstone............ cee re errr peek ue teee wees 149 2 
Tough, white clay..... cccceccccscserccnsccce noces 9 6 
Sandstone with occasional streaks of coal ..............,... 43 7 
Conglomerate. ....... RS 4 6 
Dark, sandy shale............,........ secs sss se sen JD 2 
Good conl........s..ssseee Me desiatewiiasiicee a acewaels 1 90 
Soft, sandy shale........... D 4 90 
Hard, dark, smooth shale........... A aie 4 1 6 
Soft coal...cesseesseee ee ee Ee ee ee | a 
Pipe-clay occcseccce soso concce cece savece ceerecssscecs sv. O 8 
Hard, blue slate.......... RS tt 0 6 
Soft, dark sandstone......... Sant ie eee 20 10 
Sandstone, with streaks of slate and shale........... ‘ates 43.. 8 
Smooth, blackslate.......... eee eer a ere 3 3 
Very hard conglomerate... Jeet verses ieasensas 43 7 
Light, bluish clay, with quarts chipes cea wes eee noue 12 3 
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FEET. INCHES. 
14 


Hard, dark sandstone..........,.......................00e 

Soft, sticky, dark-blue clay......................,.......... 2 O0 

Hard, light-coloured sandstone ............................. 5 1 
Total: ete nissan ta Coase 370 4 


GLACIATION AND SUPERFICIAL DEPOSITS. 


In previous reports of the Geological Survey on different parts of po 4 
the province of British Columbia, numerous observations on the phe- papers. 
nomena connected with the glaciation of the country are recorded, and 
the importance of this epoch in its geological history is illustrated. In 
several papers, published elsewhere,* I have treated the same subject 
in 8 more general way, and advanced such hypothesis as appeared to 
be warranted by the facts. Though not previously examined in detail, 
the glacial phenomena and surface deposits of the region covered by 
the present report, have aiready been described in general terms, in 
the papers above referred to. To these former general statements, the 
work of 1885 has added much in the way of detail, but it has not in 
any important way, modified the main conclusions there stated. 

Evidence was advanced, in my paper published in the Quarterly Strait of 
Journal of the Geological Society for 1878, to show that the whole 2 slaciek. 
Strait of Georgia was at one time occupied by a great glacier, which 
had, in some places, a width of fifty miles, and attained a minimum 
thickness of 3000 feet in its northern part, and of about 700 feet at the 
south-east extremity of Vancouver Island, near Victoria. In a subse- 
quent paper, I was able to state, as a result of observations made in 
1878, that a second glacier, of equal magnitude, and discharging to the 
north-westward, had occupied Queen Charlotte Sound. These two great Queen 
glaciers filled the wide orographic valley which separates the mountain Sound glacier. 
systems of Vancouver Island from those of the coast ranges. They 
were supplied by tributary glaciers arising in these ranges, but parti- 
tularly by those of the last named range, and probably received in 
addition, a great quantity of ice from the confluent glacier-mass of 
the interior plateau, which was forced seaward through the low gaps 
in the coast ranges. Evidence was found in the vicinity of Victoria 
and Nanaimo, to prove that when the Strait of Georgia glacier decreased 
and shrank back, the land was at a relatively lower level than at 
present, and that the deposits found in these localities to contain 
marine shells, were formed at or near the wasting edge of the glaciert 





* See particularly, On the Superficial Geology of British Columbia. Quart. Journ. Geol. Soo., 
Vol XXXIV. Additional Observations on the Superficial Geology of British Columbia and 
Adjacent Regions. Ibid. Vol. XXXVII. Notes on the Glaciation of British Co'umbia. Canadian 
Naturalist, Vol. IX. 

t Quart. Joarn. Geol. Soo. Vols. XXXIV., p. 96, XXXVII. p. 207. 
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Observations No reasonable doubt can, I believe, be entertained respecting the 
ice-movement. existence and general features of the two great glaciers, as above out- 
lined. During the geological examination of the coast here reported 
on, the direction of glacial striation and grooving was recorded at a 
great number of points. As, however, the separate enumeration of 
these could serve no useful purpose, it is proposed merely to note the 
main directions of ice movement indicated by them. In this connec- 
tion, it should be observed, that in a region possessing such marked 
physical features as this, single observations do not possess the same: 
value as those made in a more nearly level country. The glacier-mass, 
which has buried the great valley to the north-east of Vancouver 
Island, while flowing out in a general way to the north-west and south- 
east, from a median point situated in the vicinity of Seymour Narrows, 
‘has often swerved locally through many degrees, in consequence of 
the bold character of the surface over which it passed. Whether such 
deflections affected the whole thickness of the glaciers, when at their 
maximum, or whether only the lower parts of the mass conformed in 
direction to that of the hollows and valleys previously worn out, while 
the upper moved steadily in a single direction, can scarcely yet be 
affirmed. From examples seen on a small scale, however, (some of 
which, in the vicinity of Victoria, have previously been described) the 
latter supposition would appear the more probable, and by comparing 
directions obtained near the sea-level, with those to be found on the 
summits of the higher hills in the same vicinity, this point might be- 
definitely settled. 
General In general, it is found that the striation and grooving in the 
direction. various channels and narrow water-ways, shows that the ice has 
moved through these parallel to their length, the course of the 
motion being in each case that most nearly conforming to the move- 
ment of the mass as a whole. This remark must not, however, be- 
taken asreferring merely to hollows now flooded, the same effect having 
- been produced, to a greater or less extent, by all irregularities of the 
surface. Even in the channels and fiords, only those instances of stria- 
tion which occur crossing flat points or islands, can be accepted as 
showing the true course of the ice; as on inclined surfaces, or where 
bold points or cliffs occur, the direction of striation varies through a 
Glaciated number of degrees in the same channel. Vertical surfaces are often well 
shed teal glaciated, and give evidence of great lateral as well as downward pres- 
sure. Under-cutting of such surfaces is sometimes seen, and heavy 
grooving not infrequently runs upward or downward at considerable 
angles from the horizontal, where channels are markedly widened or 
constricted. 


Strait of stated in a previ aper ral directi i 
ET As previous paper, the general direction of motion of the 


Local 
deflections. 
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ice which has over-ridden the low south-eastern end of Vancouver 
Island, near Victoria, as derived from a large number of observations, 
is S. 11° W. At Nanaimo, heavy glacial grooving was observed run- 
ning in a south-eastward direction, parallel to the coast and to the 
main direction of the strait, and glaciation similarly parallel to the 
shore, was seen on the mainland sido of the strait, to the east and north 
of Texada Isiand. 

At the south end of Texada Island, the glaciation has been nearly Texada Island. 
parallel to both shores, showing a certain amount of convergence. 
Across Mitlenatch Island—which may be accepted as a crucial instance, 
on account of its isolated situation in the centre of the northern part 
of the strait—the glacial grooving runs about S. 17° E, 

In the southern part of Discovery Passage, opening from the northern Discovery 
end of the Strait of Georgia, the glaciation is south-eastward, in con- 
formity with the general trend of the passage. On the opposite or east 
side of the northern end of the Strait, the ice has moved south-westward 
down Desolation Sound, and in the numerous intervening passages and pene? 
channels, it has pursued i in each case a southward course as nearly ae” 
the main direction of the channel would permit. 

About the mouth of Bute Inlet, which has formed one of the main gute Inlet. 
feeders of the Strait-of-Georgia glacier, the mountain sides were found 
to be ice-smoothed toa height of 3000 feet or more, and similar evidence 
has been obtained by myself and Mr. Richardson, in several ” the 
fiords both to the north and south of this place. 

The point from which the glacier-mass has moved in opposite die Neutral point. 
tions toward the Strait of Georgia and Queen Charlotte Sound respect- 
ively, has been in Discovery Passage, about midway between the 
position of Seymour Narrows, and Chatham Point at the north end of 
the passage. Ata place five miles south of Chatham Point, on the 
west side of the passage, the glaciation was observed to run $S. 36° W., 
almost directly athwart the trend of the passage and towards rather 
high hills situated not far inland, on Vancouver Island. 

Beyond Chatham Point, the ice hasmoved westward and north-west- Queen 
ward along Johnstone and Broughton straits, and specially heavy Sound glacier. 
glaciation was noted about the islands and channels near the opening 
of Knight Inlet to Queen Charlotte Sound. The valleys and channels 
on the north side of Johnstone Strait, have brought in tributary ice at 
considerable ang:es to the general westward direction of flow, while in 
the eastern part of Broughton Strait, about Pearce Islands and Hanson 
Island, there is ample evidence of a change in direction to the north- 
westward, the ice moving out toward the larger hollow now occupied 
by the east end of Queen Charlotte Sound. 
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Results of In this vicinity, and elsewhere, where the pressure of the ice has 
pio AC been very heavy, it was observed that projecting bosses on horizontal 


surfaces (due either to original inequalities of the surface, or to the 
greater resistance offered by the harder parts to erosion) were often 
bordered on the side against which the ice impinged, by one or two 
concentric furrows, which, in some cases, are several inches in width. 
Somewhat similar effects were seen on vertical surfaces where the ice 
has been squeezed through narrow rocky passes. A remarkable instance 
of this kind, sketched near the north-east point of the Pearce Islands, 
is here illustrated. It appears probable that the grooves shown in the 
engraving, and others like them, have been formed on the exposed 
side of bosses, which, when the lateral pressure became less, were 
ground off flat, leaving only the curved hollows on a plane striated’ 
surface. It must, however, be admitted that sculpturing of this kind is 
somewhat difficult of explanation, where the surfaces affected, as in 
this instance, are composed of a homogeneous hard rock. 





FIG, 3. VERTICAL ROCK-SURFACE, GLACIALLY GROOVED. PEARSE ISLANDS, QUEEN 
CHARL9ITTE SOUND. 


Direction of ice-movement, from left to right. Area of rock-surface 12 feet. 
by 24 feet. 


Nimpkieh On Nimpkish Lake and River, the striation shows a northward 
Le direction of movement, from the mountainous region of the centre of 
Vancouver Island toward Queen Charlotte Sound. The Cretaceous rocks 
bordering the coast from this place north-westward to Beaver Harbour, 
owing to their soft character, afford little clue to the direction of 
glaciation, but some facts observed on the upper part of Quatsino. 
North-west  SCund, shows it to be not improbable that a portion of the Queen- 
extremity of  Charlotte-Sound glacier crossed this low portion of Vancouver Island. 
Island. About Beaver Harbour, and on the little islands of the Masterman 
Group, lying off the coast betwcen Beaver Harbour and Hardy Bay, 
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very heavy glaciation occurs in bearings varying from N. 49°, W. to N. 

62° W. On the north-east side of Queen Charlotte Sound, the glaciation North-east side 
is again nearly parallel to the shore, in a west-north-westward bearing, 

though local glaciation was seen following the valley of the lagoon 

which opens from Blanden Harbour, with a southward course, or nearly 

at right angles to this. On Numas and Foster islands, which lie in 

the centre of the wide sound, where the direction of the glacier’s 

motion cannot have been affected by local irregularities, the striation 

and grooving runs N. 89° W. 

At the north end of Vancouver Island, a portion of the Queen- Limit of 
Charlotte-Sound glacier has occupied Goletas Channel, and a part of piment à 
the ice has been forced northward past Galiano Island and between the 
islands of the Gordon Group. It also appears to have crossed Hope 
Island in a northward direction by the hollow now occupied by Bull 
Harbour. 

In following the north coast westward, moderately heavy glaciation 
continues to appear, parallel in direction to the shore, to North-west 
Nipple, a few miles beyond Cape Commerell. The traces of glaciation 
are here, however, less marked, and usually confined to the rounding, 
morc or less perfeet, of pre-existing irregularities, repeating the appear- 
ances seen at the higher levels near Victoria, and indicating, very pro- 
bably, the approximate position of the end of the Queen Charlotte 
Sound glacier in this direction. 

With the exception of some rather dubious traces which appeared to west Coast. 
show a seaward movement of ice in San Josef Bay, no signs of glacial 
action were noted about the north-western extremity of Vancouver’ 
Island, or on its exposed west coast. Such traces may, very probably, 
have been obliterated along these shores by the action of the waves, 
the whole of this coast being, as previously mentioned, much exposed, 
and showing abundant evidence of great sea erosion still actively in 
progress. It is probable, however, that the glaciation has hero not 
been very heavy, as otherwise some remnants of it might have been 
observed. 

The small number and limited areas of terrace deposits along the guperficial 
entire coast of British Columbia has been referred to in the papers posits not 
previously quoted. The region embraced by the present report offers 
no exception in this respect to the general rule, and no instances 
were observed of terraces at a greater height above the present sea- 
level than about 260 feet. Some of the lower tracts of land—particu- 
larly those characterized by the Cretaceous sandstones—are covered to 
a considerable depth by detrital deposits, and the same remark applies 
to a number of sheltered valleys in the higher regions. Boulder-clay 
was noted in some such localities, but, in general, only the more super- 
ficial stratitied sands and gravels were found to be exposed. 


Notable 
exceptions. 


Two boulder- 
clays. 
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To this general statement, the most notable exceptions are found in 
the low islands and points of low land which fringe the northern 
extremity of the Strait of Georgia, and in Malcolm and Cormorant 
Islands, which occupy a relatively similar position at the eastern end of 
Queen Charlotte Sound. It has previously been suggested* that the . 
islands and adjacent low tracts of land composed of detrital materials, 
and forming the projecting portions of a comparatively shoal bank at 
the north-east of the Strait of Georgia, may be assumed to represent 
the position of a moraine, formed during a period of arrest in the 
decrease of the great glacier, when its length had been reduced by at 
least one hundred miles. A closer examination has thrown additional 
light on this point. 

At one place, on the Vancouver shore, about four miles north of 
Cape Lazo, a section in a bank about forty feet high, shows at 
the base a hard, bluish boulder-clay, with some traces of stratifica- 
tion, overlain by ten to fifteen feet of hard, well-bedded, fine sands, 
which in turn are followed by a hard, yellowish, rather sandy 
boulder-clay, the whole being capped by a few feet of yellow sand 
and gravel. In Cape Lazo, hard, bedded, silty or sandy deposits 
are overlain by boulder-clay. A similar succession was observed in a 
small patch of drift in a cove in Discovery Passage, a short distance 
south of Seymour Narrows, on the east side, and again on a larger 
scale in Cape Mudge, where the underlying silty deposit joins the 
boulder-clay above, along an irregularly undulating line. Mary, Her- 
nando, Savary and Harwood islands, are chiefly composed of hard, 
‘well bedded, horizontally stratified sands and silts of pale colours, but 
in the cliffs on the south side of Savary Island, these are clearly seen 
to be overlain by boulder-clay, which rests upon them in irregular 





FIG. 4. DIAGRAMATIC SECTION OF DRIFT DBPOSITS. SAVARY ISLAND. 


A. Stratified sands and gfavels. 
B. Boulder-clay. 
C. Hard, well bedded silts and sands. 


hollows, and is in turn overlain by rather incoherent yellowish, irre- 
gularly bedded sands and gravels, as represented diagramatically in 


* Quart. Journ. Geol. Soc. Vol. XXXVII, p. 278. 
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the annexed figure. At the west end of this island, pretty good proof 
was found that the stratified silts rest directly on glaciated rock- 
surfaces. 

With the exception of the first-noted section, no direct evidence of 
the superposition of the stratified silts on a lower boulder-clay was 
discovered, but the large and very numerous boulders which are strewn 
over the wide tidal flats and beaches of the islands last enumerated, 
may reasonably be assumed to have been derived from such an under- 
lying boulder-clay, as the deposits which have been worn back in the 
cliffa, seem incapable of having afforded them. 

It would thus appear, that there are in the vicinity of tho northern Modeof 
part of the Strait of Georgia, two distinct boulder-clays, of which the deposits. 
lower is in all probability equivalent to that which immediately over- 
lies the glaciated rock-surfaces in the southern part of the strait and 
near Victoria. Water action, as shown by bedding, is more or less 
apparent throughout the whole of the deposits, but in the important 
intercalation of bedded silts—essentially a loess deposit—we find evi- 
dence of a period during which the great glacier had shrunk back so 
far as not to have reached to the open water of the strait. This period 
must have been of considerable length, and during it, the turbid waters 
derived from glaciers in the narrower inlets, were quietly depositing 
their fine, suspended material. The sea must have been at this time, 
at an elevation of from 100 to 200 feet greater than at present. Ata 
later date, the glacier either again pushed forward to a limited distance 
over the bedded silts, leaving the upper boulder-clay along its front 
during its final retreat, or subsidence being continued, the water 
became sufficiently deep to allow detached floating ice from the 
smaller glaciers to transport and lay down this upper boulder-clay. 

Notwithstanding difficulties which occur in connection with the first Two maxima 
hypothesis, the now compacted character of the silts, together with” “**"™ 
the sharpness of their plane of junction with the overlying boulder- 
clay, appear to be in its favour, and if correct, this explanation will 
accord well with the fact of the occurrence of a second and less 
intense period of glaciation. Of this good proof has now been found 
both in the interior of British Columbia and on the Great Plains to the 
east of the mountains. 

The stratified silts and sands of Cormorant sii Malcolm islands, are cormorant and 

identical with those above described, but neither the upper nor the Malcolm 
lower boulder-clay was clearly seen in association with them here. 
The islands and coasts within the line of these important remnants 
of drift deposits of the upper ends of the Strait of Georgia and Queen 
Charlotte Sound, arealmost absolutely destitute of superficial deposits, 
and may be supposed to have been swept bare during tho second 
advance of the ice. 


Fossils. 


Changes in 
level. 


Value of 
forests. 


Restricted 
limits of some 
plants. 
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The only locality within the region here specially described in which 
the deposits referable to the glacial period were found to contain fossils 
is that already referred to on p. 55 B, on theshore of the Embley Lagoon, 
on the north-east side of Queen Charlotte Sound. Hard sandy clays, 
exposed on the beach at this place, afforded a few casts of molluscs, 
from which the whole of the calcareous matter had been removed. 
Among these Mr. Whiteaves recognizes Saricava rugosa var. arctica, 
and Leda minuta var. (?) 

Having on a former occasion discussed the evidences of changes in 
level of the coast of British Columbia as a whole,* this question need 
not here be entered into. It may be stated, however, that the rather 
frequent occurrence in this district of a low terrace, or of beach 
deposits, at about ten or fifteen feet above the present high-tide mark, 
indicates a comparatively recent elevation to that extent, further 
evidence of which may be afforded by the very fresh and unworn 
character of the glaciated rock-surfaces now exposed to the action of 
the sea along the shores. 


Note oN DISTRIBUTION OF TREEs. 


The great extent and value of the timber of the coast of British 
Columbia and Vancouver Island is now being more fully discovered. 
Along the actual shore-lines and on the rocky and mountainous tracts, 
the timber is usually of a somewhat inferior quality, but in the more 
level inland regions, and in valleys which are sheltered from the vio- 
lence of the winds, there are everywhere great quantities of fine trees, 


capable of supplying an almost unlimited amount of timber when the 


necessary facilities are provided for bringing out the logs to the shore. 
The greatest present need is the protection of the forests against fires. 
The islands and coasts of the Strait of Georgia constitute a region to a 
considerable extent climatically diverse from that of Queen Charlotte 
Sound, and from the west coast of Vancouver Island, being less humid 
than either of these, and a number of plants are found in this special 
region which do not occur elsewhere in the province. Of trees, the 
arbutus (Arbutus Menziesii) and the oak (Quercus Garryana) are alto- 
gether confined to it within the limits of British Columbia. The oak is 
last seen to the north-westward in prairie lands along the Comox 
River. The arbutus, which never in this region exists far from the 


shore, was observed, to the northward, in a shrubby form a few miles 


northward of Seymour Narrows, or to Elk Bay in Discovery Passage. 





* Note on some of the More Recent Changes in Level of the Coast of British Columbia and 
Adjacent Regions. Canadian Naturalist, Vol. VIII., p. 241. See also Report of Progress 
Geological Survey of Canada, 1878-79, p. 94 ñ, and papers previously quoted. 
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To the north-eastward it extends to the Redonda Islands, in the 
mouth of Toba Inlet. 
The Douglas fir (Pseudotsuga Douglasii), the most important timber Donges fr and 
OW cypress. 
tree of the region, is abundant on the inner shores of Vancouver Island” 
and on the adjacent mainland, but does not occur on the northern 
extremity of the island or on the west coast, though it reappears in 
considerable abundance on the upper part of Quatsino Sound. The 
yellow cypress (Thuya excelsa — Chamecyparis Nutkaensis), found at 
a considerable elevation on the hills near Burrard Inlet and elsewhere 
near the coast of the southern part of the Strait of Georgia, was 
observed near the water-level on the Nimpkish Lake, but comes down 
first to the sea-shore in the vicinity of Blunden Harbour, on Queen 
Charlotte Sound. In the northern part of Vancouver Island, it is most 
abundant on the higher hills and plateaus, to which the Indians are in 
the habit of resorting when they require a supply of the bark. The 
white pine (Pinus monticola) was observed in a number of places both 
in the Strait of Georgia and Queen Charlotte Sound, but never in largo 
groves. 

The following species were noted in greater or less abundance over Other trees. 
the entire area covered by this report: —Western hemlock (Tsuga 
Mertensiana), western cedar (Thuja gigantea), Menzie’s spruce (Picea 
Sitchensis), western scrub pine (Pinus contorta), yew (Taxus brevifolia), 
alder (Alnus rubra). 

The juniper ( Juniperus Virginiana) was found assuming an arboreal 
form only on the shores of the Strait of Georgia. 


APPENDIX I. 


NOTES ON SOME MESOZUIC FOSSILS FROM VARIOUS LOCALITIES 
ON THE COAST OF BRITISH COLUMBIA, FOR THE MOST PART 
COLLECTED BY DR. G. M. DAWSON IN THE SUMMER 
OF 1885. 


By J. F. WHITEAVEsS. 


(1) TRIASSIC SPECIES. 
MONOTIS SUBCIRCULARIS, Gabb. 


Monotis subcircularis, Gabb.—1864. Palæont. Californ., Vol. 1, p. 31, pl. 6, figs. 
29, 29a. 


A few miles above Fossil Point, on the Peace River, lat. 56° 10’ 
long. 122° 10’, A. R. C. Selwyn, 1875. Fossil Ridge, Upper Pine 
River, lat. 55° 30’ long 122°, J. Hunter, 1877. South side of Houston 
Stewart Channel, Queon Charlotte Islands, nearly opposite Rose Har- 
bour; Section Cove, north end of Barnaby Island, Q.C.I.; and south 
side of Skidegate Channel, Q.C.I., a mile and a half west of Log Point; 
G. M. Dawson, 1878. 


Hatosra (DAoNELLA) LomMwE iI, Wissmann. 


Halobia Lommeli, Wissmann.—1841. Beitr. Petref., IV. Heft, 22, tab. 6, fig. 11. 
. a Horness.—1855. Densk. Kais. Akad. Wissench. IX, 52, 
taf. 2, fig. 17. 
as ss Zittel.—Fossile Moll. und Echinodermen aus Neu-Seeland, 27, 
taf. 6, figs. la, b, c. 
se 2 Stoliczka.—1866. Mem. Geol. Surv. Ind., V, 44. 
Avicula pectiniformis, Catullo.—1847. Prodr. Pal. Alpi. Ven., 73, pl. 1, figs. 1, 2,3. 
Posidonomya Lommeli, d’Orbigny.-—1849. Prodr. du Paleont. Stratigr. Univ. 
I, 201. 
? Halobia dubia, Gabb.—1864. Palæont. Californ., Vol. I, p. 30, pl. 5, figs. 28a, b. 
Daonella dubia, Mojsisovics.—1874. Ueber der Triasch. Pelecyp. Gatt. Daonella 
und Halobia, p. 22. 
Halobia (Daorella) Lommeli, Meek.—1877. U.S. Geol. Expl. 40th Par., Vol 
IV, p. 100, pl. 10, fig. 5. 
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South side of Houston Stewart Channel, Q.C.I., nearly opposite Rose 
Harbour; and Section Cove, north end of Barnaby Island, Q.C.L, G. 
M. Dawson, 1878. Bay five miles west of Cape Commerel, north end 
of Vancouver Island, G. M. Dawson, 1885. 


AULACOCERAS CARLOTTENSE. (N. Sp.)* 


Guard elongated, in the more perfect though smaller of the only 
two specimens collected, which may therefore be regarded as the type 
of the species, narrowly conical and increasing very slowly in thick- 
ness from the acutely pointed posterior end, whose apex is slightly 
excentric ; in the larger but less perfect example comparatively thick, 
somewhat fusiform and bluntly pointed posteriorly, with the apex 
distinctly excentric. Alveolus and phragmocone unknown. Outer 
surface marked by close-set, rounded, longitudinal ribs, which are 
separated from each other by narrow but deep linear furrows. 

In 1878 six badly preserved specimens of the guards of one or more 
species of Belemnites were collected by Dr. G. M. Dawson at Houston 
Stewart Channel, in the Queen Charlotte Islands. Of these, the two 
described above are both longitudinally ribbed on the outside, and 
apparently belong to the genus Aularoceras of Hauer. The smaller of 
the two is a natural longitudinal section of the guard, about two 
inches in length and not quite half an inch broad at the thickest end, 
while the larger, which is only a badly-preserved natural mould or 
impression of one side of a large specimen of the guard with part of 
the test preserved at the posterior end, but which shows clearly one of 
the lateral grooves that are said to be characteristic of the genus, is 
nearly five inches in length and fully an inch and a half broad in the 
thickest part. Of the other four specimens two are mere fragments 
which cannot be determined either generically or specifically, one being 
avery slender guard about two inches and a half long and not quite 
a quarter of an inch broad at the thicker end, whose surface markings 
are not preserved, while the other is a piece of the posterior or pointed 
end of the guard of a small individual, about an inch and a quarter 
long and a quarter of an inch broad at the thicker end, whose surface 
appears to be perfectly smooth. 


* IDustrations of all the new species proposed in this paper are in preparation. These will 
be issued in one of the parts of the “ Contributions to Canadian Palseontology,’’ as soon as 
practicable. 
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ARCESTES GABBI, Meek. 


Arcestes Ausseanus, Gabb.—1864. Palæont. Californ., Vol. I, p. 25, pl. 8, figs. 26 
and 17 (not of Hauer, teste Meek). 

Arcestes Gabbi, Meek. —1877. U.S. Geol. Expl. 40th Parallel, Vol. IV, pt. I, 
p. 121, pl. 10, figs. 6, 6a and 6b. 


Bay five miles and a half west of Cape CommereH, north end of 
Vancouver Island, G. M. Dawson, 1885; one tolerably perfect apeci- 
men and a few fragments of others. 


CELTITES (?) VANCOUVERENSIS. (N. Sp.) 


Shell discoidal, compressed, whorls four to five, slender, gently con- 
vex at the sides, increasing very slowly in size and very slightly 
involute, so that the whole of the sides of the inner ones are exposed 
to view: umbilicus wide and extremely shallow: outer volution dis- 
tinctly keeled at the periphery: exterior of the whole test strongly 
ribbed, the ribs simple, transverse, generally straight, broadening out- 
wards and interrupted on the keeled periphery of the outer volution. 
Siphuncle and septum unknown. 

North entrance point of Houston Stewart Channel, Queen Charlotte 
Islands, at east end of channel; Crescent Inlet, Moresby Island, Q.C.1., 
and north shore of Kun-ga Island, Q.C.I.; also Browning Creek, For- 
ward Inlet, Quatsino Sound, Vancouver Island, and Forward Inlet, 
near Observatory Rock; G. M. Dawson, 1878. 

Robson Island, Forward Inlet, and east side of Winter Harbour, 
Forward Inlet, a mile and a half north of Log Point; Alexander Har- 
bour, Galiano Island, north end of Vancouver Island, and Hernandez 
Island, Strait of Georgia; G. M. Dawson, 1885. . 

With the exception of a few crushed fragments, all the specimens 
from these localities are mere natural moulds or impressions in shale of 
one side only of each shell, in which not a vestige of any part of the 
sutural line can be detected. Gutta-percha casts made from the most 
perfect of these moulds are very similar in shape and sculpture to the 
Nevada fossil which Meek has identified with the Clydonites lœvidor- 
satus of Hauer, but in the former the periphery is distinctly keeled, 
while in the latter the same part of the shell is described as being 
“more or less narrowly rounded.” In the specimens collected by Dr. 
Dawson, 80 little of the external keel is preserved, and its characters 
are so imperfectly exhibited, that, although it is quite clear that it is 
neither crenate nor serrated, it is quite impossible to tell whether it 
was originally simple or divided by a longitudinal median groove as 
in Arpadites. 
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Some of the best specimens were sent to Professor Hyatt, who 
makes the following remarks upon the species in a recent letter to the 
present writer: “It is remarkably Arietes-like in aspect, and if it were 
from the Lower Lias the exact genus could be pointed out without 
difficulty as Arnioceras. If a Triassic species, as you suggest, I should - 
think it might belong either to Arpadites, Celtites or Balatonites. The 
ribs, straight, undivided, and the aspect of the umbilicus are very like 
either of the last two, but which it is most like I find myself unable to 
decide. Arpadites is more apt to have curved ribs, tuberculated near 
the umbilicus, and wider in the abdomino-dorsal diameter. Having 
no sutures, we are of course necessarily groping in the dark, since 
almost any of the three Ceratitic genera mentioned above might have 
discoidal radical forms like these specimens.”’ 

The species is so characteristic of a definite horizon in the Triassic 
rocks at several localities in the Queen Charlotte and Vancouver groups 
of islands that, although its generic position is so uncertain that it is 
doubtful even whether it should be referred to the Tropitidæ or Cera- 
titide, it nevertheless seems desirable, as a matter of convenience, to 
propose for it a local and purely provisional name. 


(2.) CRETACEOUS SPECIES. 


AvUcELLA Proont, Gabb. 


Inoceramus Piochii, Gabb.—1864. Pal. Californ., Vol. I, p. 187, pl. 25, fig. 173 
(exclus. fig. 174). 

Aucella Piochit, Gabb. —1869. Pal. Californ., Vol. II., p. 194, pl. 131, figs. 
92, a-c. 


Tatlayoco Lake, B.C., G. M. Dawson, 1875. Banks of the Upper — 
Skagit River, B.C., G. M. Dawson, 1877, and Browning Creek, For- 
ward Inlet, Quatsino Sound, north-west coast of Vancouver Island, 
G. M. D., 1878. 

Long Island, Harrison Lake, B.C., also west shore and peninsula on 
the south-east shore cf the same lake, and Chilliwack River, near 
Tamiahai Creek, B.C., A. Bowman, 1882. 

Browning Creek, Forward Inlet and west side of Winter Harbour in 
Forward Inlet, also Raft Cove on the west coast of Vancouver Island, 
north of Quatsino Sound, G. M. Dawson, 1885. 

West of Fraser River, B.C., a little to the north of sources of Bridge 
River, B.C., from a mountain six or seven thousand feet high above 
sea level, Mr. Soues (per Mr. T. Elwyn), 1886. South Fork of Quesnel 
River, near the foot of Quesnel Lake, A. Bowman, 1886. 
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In an article“ On the Lower Cretaceous Rocks of British Columbia, "+ 
the writer has already expressed the opinion “that the Aucella Piochit 
of Gabb cannot be distinguished from the A. Mosquensis of Von Buch, 
even as à local variety,” and the only reason why the former name is 
provisionally retained in this and in previous papers is to show that 
the specimens from British Columbia are precisely similar to those 
which are so characteristic of a well-marked horizon in the Shasta 
Group. of California. 


YOLDIA ARATA, Whiteaves. 


Yoldia arata, Whiteaves.—1884. Geol. and Nat. Hist. Surv. Can., Mesoz. Foss., 
Vol. L, p. 233, pl. 31, figs. 4 and 4a. 


East side of Winter Harbour, Forward Inlet, G. M. Dawson, 1885 ; 
a few casts of the interior of the shell of a small Yoldia which are 
somewhat doubtfully referred to this species. | 


ASTARTE PACKARDI. 


Astarte Packardi, Whiteaves (as of White).—1884. Geol. and Nat. Hiet. Surv. 
Can., Mesoz. Fose., Vol. I, p. 229, pl. 30, figs. 6, 6a 
_ and 6b; but possibly not A. Packardi, White, 1880, 
U. S. Geol. Surv., Contr. to Pal., Nos. 2-8, p. 149, pl. 
37, figs. 6a and b. | 


Same locality, collector and date as the preceding. A few imperfect 
and badly preserved valves of an Astarte which can scarcely be dis- 
tinguished from a species from the ‘ Lower Shales” of the Queen 
Charlotte Islands, which the writer has identitied with the A. Packardi 
of White, although in the former the surface seems to have been 
coarsely and irregularly striated or finely plicated, while in the latter 
it is regularly and distinctly ribbed. 

It is only proper to add, also, that Dr. White regards the Queen 
Charlotte Island species as distinct from his A. Packardi. 


Opis VANCOUVERENSIS, Whiteaves. 


Opis Vancourerensis, Whiteaves.—1879. Geol. and Nat. Hist. Surv. Can., Mesoz. 
Foss., Vol. I, p. 158, pl. 18, figs. 4 and 4a. 


West end of Lasqueti Island (in the Strait of Georgia) near False 
Bay; a cast of the interior of the right valve of a shell which almost 
certainly belongs to this genus, and most probably to this species. 


* Trans. Royal Soc. Can., Vol. I., Section IV., pp. 81-86. 
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PLEUROMYA LÆVIGATA, Whiteaves. 


Pleuromya lærigata, Whiteaves.—1884. Geol. and Nat. Hist. Surv. Can., Mesoz. 
Foas., Vol. I, p. 224, pl. 30, figs. 1, 1a, 16 and Ie. 


Nookneamish River, north-west end of Vancouver Island, G. M. 
Dawson, 1885, six badly preserved but nearly perfect and eight imper- 
fect casts of the interior of the shell. These specimens are very vari- 
able in shape, no two being alike. 


PLACENTICERAS OCCIDENTALE. (N. Sp.) 


Perhaps a variety of Ammonites bicurvatus, Michelin, which Zittel 
(Handbuch der Palæontologie, vol. 2, p. 452) says is a Placenticeras. 


Cfr. Ammonites bicurvatus, Mich., d’Orbigny.—1840-42. Pal. Franc., Terr. Cret., 
tome I, p. 286, pl. 84, figs. 3 and 4, but not 
(teste Pictet) figs. 1 and 2. 


Shell strongly compressed at the sides, periphery rather sharply 
angulated but not distinctly keeled: outer whorl very closely embrac- 
ing, umbilicus rather narrow, a little less than one-fourth of the 
greatest diameter: aperture narrowly sagittate, its base deeply emar- 
ginate by the encroachment of the preceding volution. 

Surface of the sides of the outer whorl marked by broad and rather 
distant, radiating, bifarcating and doubly flexuous raised plications, 
which commence at the umbilical margin, curve at first gently for- 
wards, then as gently backwards, and are finally bent very abruptly 
forwards next to the periphery, upon which they form narrow, elon- 
gated and acute tongue-like processes. In addition to these plications 
the surface is marked by fine, simple and comparatively close-set, 
radiating raised lines, which are also doubly flexuous on each side- 
These raised lines are most strongly marked on the outer half of the 
sides, and are as well defined on the summits of the plications as in 
the smaller spaces between them. Septation unknown. 

K-uk River, coast of British Columbia, G. M. Dawson, 1885; one 
tolerably well preserved but somewhat imperfect cast of the interior 
of the shell, whose greatest diameter is a little less than five inches. 

The species seems to differ from P. bicurvatus, not only in its much 
greater size, but also in the presence of numerous, fine-set and doubly 
flexuous raised lines, in addition to the radiating plications or rib-like 
folds which a common to both. 


1148 BRITISH COLUMBIA. 
ScAPHITES QUATSINOENSIS. 


Olcostephanus Quatsinoensis, Whiteaves.—1882. Trans. Roy. Soc. Can., Vol. I., 
Section IV., p. 82, woodcut fig. 1. 


East side of Winter Harbour, Forward Inlet, Quatsino Sound, V.L., 
G. M. Dawson, 1885, two well preserved and nearly perfect but not 
quite adult specimens, and a few fragments. 

These show clearly that the species is not an Olcostephanus of the 
type of O. bidichotomus, as was at first supposed, but a finely-ribbed 
small Scaphite very nearly related to the Scaphites equalis of Sowerby, 
Its ribs too are not invariably bidichotomous, for in some of the speci- 
mens collected in 1885 they are trifurcated, while in others, in closely 
contiguous portions of the same specimen, they are bidichotomous, 
trifurcated, or simple with shorter ones intercalated between, though 
they are apparently never tuberculated nor nodose. 

The type of O. Quatsinoensis is a well preserved but very imperfect 
and immature specimen, collected by Dr. Dawson in 1878 at Browning 
Creek, Forward Inlet, where it is associated with an abundance of 
Aucella Piochii. The occurrence of a small Scaphite associated with 
these Aucelle suggests the idea that the rocks which contain so many 
of the latter may be much newer geologically than has as yet been 
supposed. 


In addition to the foregoing, a few Cretaceous fossils whose specific 
relations are at present obscure, were collected by Dr. Dawson in 1885 
at the following localities. From the west end of Lasqueti Island, 
near False Bay, a single specimen of a finely ribbed Terebratella, 
apparently undescribed but too imperfectly preserved to show its 
characters satisfactorily ; two small valves of an Ostræa, and a fragment 
of a valve of a Pecten. From ‘Nookneamish River, coast of British 
Columbia, numerous casts of the interior of the shell of a small 
Trigonia; and from the east side of Winter Harbour, Forward Inlet, 
casts of an undetermined species each of the genera Dentalium, Cinulia, 
Protocardium and Arca. 


APPENDIX II. 


LIST OF PLANTS OBTAINED 


BY DR. G. M. DAWSON 
ON 
VANCOUVER ISLAND AND ADJACENT COASTS, IN 1885. 
BY PROF. J. MACOUN. 


NorTe.—The shores of the Strait of Georgia constitute a distinct 
region climatically from that of Queen Charlotte Sound and the 
northern and western parts of Vancouver Island, being characterized 
by a relatively less copious rainfall and greater summer heat. The 
flowering plants and ferns of the two districts are therefore separately 
enumerated. The Mosses, Liverworts and Lichens are, however, given 
inasingle list. Most of the species enumerated from Sooke were col- 
lected by Mr. James Fletcher. 


Coasts AND ISLANDS ADJACENT TO THE STRAIT OF (GEORGIA. 


Arabis perfoliata, (Lam.) Drew Harbor. 

Lepidium intermedium, (Gray.) Drew Harbor. 

Arenaria peploides, (Lam.) var. oblongifolia, (Watson.) Between Cape 
Lazo and Shelter Point. 

Sagina occidentalis, (Watson.) Malaspina Inlet. 

Silene antirrhina, (L.) Drew Harbor. 

Geranium pusillum, (L.) Drew Harbor. 

Trifolium microcephalum, (Pursh.) Drew Harbor. 

Vicia gigantea, (Hook.) Sooke. 

Rosa Nutkana, (Presl,) Hernando Island. 

Heuchera micrantha, (Dougl.) North end of Texada Island. 

Tiarella trifoliata, (Hook.) Comox. 

Godetia amena, (Lalja.) Sooke. 

Opuntia fragilis, (Haw.) Hernando Island. 
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Daucus pusillus, (Mx.) Drew Harbor and Mary Harbor. 

Peucedanum leiocarpum, (Nutt.) Drew Harbor. 

Archangelica Gmelini, (DC.) Sooke. 

Osmorrhiza nuda, (Torr.) Sooke. 

Lonicera hispidula, (Dougl.) Sooke. 

Galium triflorum, (Mx.) Sooke. 

Galium aparine, (L.) Sooke. 

Grindelia integrifolia, (DC.) A glabrate form. North end of Texada 
Island. 

Gnaphalium purpureum, (L.) Sooke. 

Adenocaulon bicolor, (Hook.) North end of Texada Island. 

Balsamorrhiza deltoidea, Nutt. Drew Harbor. 

Franseria bipinnatifida, (Nutt.) Between Cape Lazo and Shelter Point. 

Madia dissitifiora, (T.and G.) North end of Texada Island. 

Eriophyllum cespitosum, (Dougl.) Between Cape Lazo and Shelter 
Point. 

Cnicus edulis, (Gray) North Point of Texada Island. 

Senecio aureus, (L.) var. Balsamite, (T. & G.) North Point of Texada 
Island. 

Hieracium albiflorum, (Hook.) North end of Texada Island. 

Campanula Scouleri, (Hook.) Sooke. 

Specularia perfoliata, (A. DC.) Drew Harbor. 

Vaccinium ovatum, (Pursh.) North end of Texada Island. 

Arctostaphylus Uva-ursi, (Spreng.) Sooke. 

_ Trientalis Europea, (L.) var. latifolia (Torr.) Comox. 

Amsinckia lycopsoides, (Lehm.) Mary Island. 

Convolvulus Soldanella, (L.) Savary Island. 

Cuscuta salina, (Engelm.) Hernando Island. 

Plantago maritima, (L.) Hernando Island. 

Castilleia miniata, (Dougl.) (Leaves three-cleft, uncommon.) Sooke. 

Micromeria Douglasii, (Benth.) North end of Texada Island. 

Atriplex patula, (L.) var. littoralis, (Gray.) Drew Harbor. 

Salicornia ambigua, (Mx.) Drew Harbor. 

Brunella vulgaris, (L.) North end of Texada Island. 

Quercus Garryana, (Dougl.) Comox. 

Juniperus Virginiana, (L.) Lasqueti Island. 

Tsuga Mertensiana, (Carr.) Sooke. 

Pinus monticola, (Dougl.) North end of Texada Island and Sooke. 

Pinus contorta, (Dougl.) Sooke. 

Pseudotsuga Douglastüi, (Carr.) Sooke. 

Coratlorhiza striata, (Lindl.) Sooke. 

Allium acuminatum, (Dougl.) Mary Island. 

Zygadenus venenosus, (Watson) North end of Texada Island. 
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Agrostis exarata, (Trin.) N. end of Texada Island and Blunden Harbor. 
Agrostis vulgaris, (With.) Drew Harbor. 

Trisetum canescens, (Buckley.) Sooke. 

Danthonia Californica, (Bolander.) North end of Texada Island. 

Poa Bolanderi, (Thurber.) Sooke. 

Glyceria maritima, (Wahl.) North end of Texada Island. 

Festuca ovina, (L.) Sooke. 

Festuca ovina, (L.) var. Malaspina Inlet, North end of Texada Island. 
Festuca microstachya, (Nutt.) Sooke. 

Deschampsia elongata, (Munro.) Sooke. 

Bromus ciliatus, (L.) Sooke. 

Triticum divergens, (Nees.) North end of Texada Island. 

Hordeum pusillum, (Nutt.) North end of Texada Island. 

Elymus arenarius, (L.) North end of Texada Island. 


NORTHERN PART OF VANOOUVER ISLAND AND COASTS OF QUEEN 
CHARLOTTE SOUND AND VICINITY. 


Stellaria uliginosa, (Murr.) Blenkinsop Bay. 

Stellaria borealis, (Bigel.) Blenkinsop Bay. 

Hypericum Scouleri, (Hook.) Nimpkish Lake. 

Neila opulifolia, (Benth & Hook.) Nimpkish Lake. 

Spirea discolor, (Pursh) var. ariæfolia, (Wat.) Nimpkish Lake. 

Solidago elongata, (Nutt.) Nimpkish Lake. 

Aster foliaceus, (Lindl.) Nimpkish Lake. 

Menziesia ferruginea, (Smith) Nimpkish Lake. 

Myrica Gale, (L.) Nimpkish Lake, 

Chamæcyparis Nutkænsis, (Spach.) Nimpkish Lake. 

Thuya excelsa, (Bong.) 

Juncus Balticus, (Deth.) Blenkinsop Bay. 

Juncus alpinus, (Vill.) var. insignis, (Fries) Nimpkish Lake. 

Juncus Mertensianus, (Meyer) Nimpkish Lake. 

Juncus falcatus, (Meyer) Nimpkish Lake. 

Carex Sitchensis, (Prescott) Blenkinsop Bay. 

Carex lenticularis, (Mx.) Nimpkish Lake. 

Deyeuxia crassigiumis, (Vasey) Nimpkish Lake. 

Deschampsia ceespitosa, (Beauv.) Knox Bay. 

Glyceria distans, (Wahl.) Blunden Harbor. 

Polypodium Scouleri, (Hook. & Grev.) Cape Scott, north-west point 
of Vancouver Island. 

Lomaria Spicant, (Desv.) Alert Bay. 

Asplenium Trichomanes, (L.) Strait of Georgia. 

Aspidium spinulosum, (Swz.) var. dilatatum, (Hornm.) Alort Bay. 
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Sphagnum rigidum, (.) Cape Scott. 

Dicranoweisia cirrhata, (Lindb.) Knox Bay. 

Dicranum scoparium, (Hedw.) Texada Island and other points. 

Dicranum majus, (Turner) Knox Bay. 

Ceratodon purpureus, (Brid.) var. xanthopus, (Sulliv.) Pearse Island. 

Barbula Mulleri, (Bruch and Schimp.) Drew Harbor. 

Grimmia apocarpa, (Bruch and Schimp.) Texada Island. 

Racomitrium heterostichum, (Brid.) Pearse Island: 

Racomitrium varium, (James & Lesq.) Blenkinsop Bay. 

Racomitrium lanuginosum, (Brid.) Malaspina Inlet, 

Ulota phyllantha, (Brid.) Vancouver Island. 

Ulota Barclayi, (Mitt.) Malaspina Inlet. 

Mnium spinulosum, (Bruch & Schimp.) Forward Inlet, Malaspina Inlet. 

Mnium punctatum, (Hedw.) Johnston Strait, Harbledown Island, and 
Comox. 

Mnium Menziesii, (Muell.) Malaspina Inlet. 

Mnium affine, (Bland) Malaspina Inlet. 

Aulacomnion androgynum, (Schw.) Malaspina Inlet. 

Pogonatum alpinum, (Roehl.) Comox. 

Polytrichum piliferum, (Schreb.) Texada Island. 

Neckera Douglasii, (Hook.) Johnston Strait. 

Antitrichia curtipendula, (Brid.) Harbledown Island. 

Hypnum (Heterocladium) heteropterum, (Brauch) Comox. 

Hypnum (Claopodium) ramulosum, (Hampe.) Texada Island. 

Hypnum (Eurhynchium) Stokesii, (Turn.) Alert Bay. 

Hypnum (Eurhynchium) Oreganum, (Sulliv.) Texada Island. 

Hypnum (Isothecium) myosuroides, (Mitt.) Texada Island, Johnston 
Strait, Redonda Islands and Forward Inlet. 

Hypnum (Brachythecium) asperrimum, (Mitt.) Comox. 

Hypnum (Isothecium) stoloniferum, (Hook.) Texada Island, Harble- 
down Island. | 

Hypnum (Thamnium) neckeroides (Hook.) Comox. 

Hypnum (Hypnum) Sequoieti, (Muell.) Malaspina Inlet, Texada 
Island and Thurlow Islands. 

Hypnum (Hypnum) subimponens, (Lesq.) Comox. 

Hypnum (Pleurozium) splendens, (Hedw.) Johnston Strait, Alert Bay. 

Hypnum (Hylocomnium) loreum, (Linn.) Forward Inlet, Johnston Strait.. 

Hypnum (Plagiothecium) undulatum, (L.) Harbledgwn Islands and 
vicinity. 
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Anthoceros stomatifer, (Aust.) Redonda Islands. 

Metzgeria conjugata, (Aust.) Blenkinsop Bay. 

Frullania Grayana, var. Californica, (Aust.) Redonda Islands. 
Frullania Bolanderi, (Aust.) Hanson Island and Alert Bay. 
Lepidozia Californica, (Aust.) Alert Bay. 

Radula Hallii, (Aust.) Alert Bay. 

Jungermannia Schraderi, (Mart.) Alert Bay. 

Jungermannia, Sp. Forward Inlet. 

Jungermannia, Sp. Harbledown Islands. 

Scapania nemorosa, (Nees.) Hanson Island. 

Scapania Bolanderi, (Aust.) Alert Bay. 


LICHENES. 


Ramalina reticulata, (Noehd.) Common in woods. 

Ramalina calicaris, var. farinacea, (Fr.) Alert Bay. 

Ramalina calicaris, Var. On trees, Thurlow Island. Only one small 
specimen. 

Cetaria sæpincola, Ach.) var. (b) chlorophylla, (Wahl.) Thurlow Islands 
and Pearse Islands. 

Cetaria lacunosa, (Ach.) Hernando and Hanson islands. 

Cetaria lacunosa, (Ach.) var. (b) stenophylla, (Tuck.) Hanson Island. 

Cetaria glauca, (Ach.) Hernando Island and Pearse Island. 

Alectoria ochroleuca, var. sarmentosa, (Nyl.) Pearse Island and Thur- 
low Islands. 

Parmelia physodes, (Ach.) Hanson Island. 

Parmelia physodes, var. enteromorpha, (Tuck.) Thurlow Island, Redonda 
Island, Alert Bay and Harbledown Island. 

Parmelia saxatilis, (Fries) Redonda Island, Harbledown Island and 
Thurlow Island. 

Umbilicaria angulata, (Tuckerm.) Harbledown Islands. 

Sticta pulmonaria, (Ach.) Alert Bay, Forward Inlet and Johnston Strait. 

Sticta Oregana, (Tucker) Comox and Alert Bay. 

Sticta scorbiculata, (Ach.) Comox, Pearse Islands and Redonda Island. 

Sticta, Sp. Redonda Island. 

Nephroma Lusitanicum, (Scher.) Comox and Thurlow Island. 

Peltigera aphthosa, (Hoffm.) Harbledown Island and Comox. 

Peltigera polydactyla, (Hoffm.) 

Peltigera scutata, (Leight) Harbledown Island. 

Peltigera canina, (Hoffm.) Pearse Island and Comox. 
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Leptogium palmatum, (Mont.) Forward Inlet. 

Placodium elegans, (C.) Harbledown Island. 

Placodium aurantiacum, (N. & H.) Blenkinsop Bay. 

Lecanora subfusca, (Ach.) Hanson Island, Blonkinsop Bay and Pearse 
Island, 

Lecanora pallescens, (Scher.) Comox and Alert Bay. 

Lecanora, (Sp.) Thurlow Islands. 

Pertusaria ambigens, (Tuck.) Pearse Island. 

Stereocaulon tomentosum, (Fr.) Thurlow Islands and Hanson Island. 

Cladonia pyxidata, (Fr.) Thurlow Islands. 

Cladonia fimbriata, var. tubeformis, (Fr.) Alert Bay, Thurlow Island, 
and Redonda Islands. | 

Cladonia gracilis, var. verticillata, (Fr.) Forward Inlet and Knox Bay, 

Cladonia gracilis, var. hybrida, (Fr.) Redonda Islands. 

Cladonia squamosa, (Hoffm.) Redonda Islands, Knox Bay, and Thur- 
low Island. 

Cladonia furcata, var. crispata, (Fl.) Alert Bay and Hanson Island. 

Cladonia furcata, var. racemosa, (Fl.) Thurlow Island and Hanson 
Island. 

Cladonia furcata, var. subulata, (F1) Hansom Island and Comox. 

Cladonia furcata, (Fr.) Harbledown Island. 

Cladonia rangiferina, var. alpestris, (Hoffm.) Hanson Island and 
Knox Bay. 

Cladonia cornucopioides, (Fr.) Hanson Island and Johnston Strait. 

Cladonia bellidiflora, (Ach.) Thurlow, Hanson, and Pearse islands 
and Johnston Strait. 

Boemyces æruginosus, (Scop.) Thurlow Island and Comox. 

Spherophorus globiferus, (C.) Thurlow Island, Hanson Island, Alert 
Bay and Harbledown Island. 

Biatora, Sp. On moss at Knox Bay. 

Biatora, Sp. On bark of trees, Hanson Island and Comox. 

= Endocarpon, Sp. On rocks at Comox. 
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ALFRED R. C. Szitwyn, C.M.G., LL.D. FRS. 
Director of the Geological and Natural History Survey of Canada. 


Srz,—I beg to present herewith my report on an exploration in the 
Rocky Mountains, accompanied by a section measured in the vicinity 
of the passes followed by the Canadian Pacific Railway. 


I have the honor to be, 
Sir, 
Your obedient servant, 


R. G. McCONNELL. 
Ortawa, 30th April, 1887. 
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REPORT 


ON THE 


GEOLOGICAL FEATURES 


OF A PORTION OF 


THE ROCKY MOUNTAINS, 


ACOOMPANIED BY A SECTION MBASURED NEAR THE 518T PARALLEL. 


The field season of 1886 was occupied in measuring a general section geographical 
across the Rocky Mountains proper, or that division of the Cordilleran Position of 
system included between the eastern outcrop of the palæozoic rocks, 
and the Columbia valley, and in working out, as far as time permitted, 
the remarkable structural features of the range. The belt of country 
selected for this purpose, follows the line of the Canadian Pacific rail- 
way along the Bow and Wapta (Kicking Horse) Valleys, from Banff 
westward to Golden City on the Columbia. East of Banff it leaves the 
railway and follows the Devil’s Lake valley eastward to its gap* This 
portion of the range was oxamined in part by Dr. Hector, in 1858-59  Previons 
and is also included in Dr. Dawson's exploration of the southern por- 
tion of the Canadian Rocky Mountains, and a description of its more 
prominent characteristics will be found in his report. (See Annual 
Report 1885, part B.) 

The section accompanying the present report is, as far as possible, a Character of 
natural one, but the winding character of the route traversed, com- 
bined with the imperfect topography and ever varying strikes, rendered 
a certain amount of generalization unavoidable. A line measured at 
right angles to the strike of the beds, if followed for any distance, ° 
wouM soon diverge widely from the direction of the valley and lead 
into practically inaccessible regions, and it was therefore found neces- 
sary, in many cases, to jog the section for some distance along the 
strike, and to continue it on the opposite side of the pass. Also in 


© The “ Gap” is a local term used to designate the point at which any considerable valley leaves 
the mountains. 
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places where the exposures along the main line were defective or absent, 
the interval was filled by neighbouring parallel sections. The general 
section is in reality, therefore, a combination of a number of shorter 
ones, selected in the vicinity of the valleys followed, and measured at 
right angles to the local strikes. They are, however, connected along 
the strike in such a manner as to give as perfect a representation as 
possible of all the beds met with in the range. 

In regard to the completeness of the work, it may be stated that 
while much still remains to be done in the way of filling in local 
details, yet the general features of the section, as presented, are believed 
to be fairly accurate, and will not be much modified by future investi- 
gations. In a mountainous and mostly wooded region like the one 
examined, where the possession of any geological fact implies a long 
and laborious climb of from 2000 to 6000 feet, the construction of a 
section showing all the structural minutiæ, becomes an arduous under- 
taking, and would require a much longer time than the four months or 
so at my disposal. 

In addition to the principal section a number of shorter parallel 
sections were also measured. These serve to illustrate special points 
in the structure of the range, and also show the rapid change in the 
character of a fault or fold when traced along the strike. 

Section D-C was sketched along the northern side of the valley of 
the south fork of Ghost River, about two miles south of the Devil's 
Lake valley. It shows the Cretaceous shales faulted under the Cam- 
brian rocks at the eastern edge of the mountains, while the same beds, 
or beds belonging to the same group, overlie the palæozoic series a 
few miles farther west. 

Section E-F is drawn along the northern side of the Bow, through 
the Fairholme mountains, and traverses a fow miles farther south the 
same ranges, as those shown in the principal section east of the Cascade 
trough. 

Section G shows a Cretaceous outlier which occurs east of the same 
fault as that seen on the principal section, but about three miles farther 
north. 

Sections H and K illustrate the folding of the Cretaceous beds of the 
Cascade trough. They were measured eighteen and twenty-three miles 
respectively, S.E. of the corresponding point in the general section. 

Section M-S starts near the summit of Johnson Creek, and crosses 
the Castle Mountain range and the Bow River anticlinal, while section 
O-N is drawn across the same anticlinal, about eight miles farther north. 
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A general description of the Bow and Hector (Kicking Horse) general 
Passes is given in Dr. Dawson’s report (see Annual Report 1885, anti 
p. 124 et seg.) and the following notes may be considered as merely 
supplementary to his sketch, and will only refer in detail to places 
which were not visited by him. 

The Fairholme Mountains comprise a group of high ridges and ¥pitholm | 
mountains, bounded on the east by the foot-hills, on the north by the 
Devil's Lake valley, and on the south and west by the Bow. On the 
east, they rise abruptly from the foot-hills to heights of from 2000 to 
4000 feet, and face plain-wards as a massive escarpment broken by a 
number of deep valleys. The receding summits of the different seg- 
ments are either flat-topped or crowned by ruined cliffs, due to the 
unequal denudation of the dolomitic limestone capping them. 

The western part of the group consists of ridges running parallel, 
or nearly so, to the Cascade trough, some of which extend, without 
interruption, northward from the Bow to the Devil’s Lake valley. On 
the south, the cross section cut by the Bow, is about seven miles wide, 
and shows the triangular ends of such ridges throughout, but going 
north the group widens out rapidly towards the east, and while the 
western part of tho section seen along the Devil’s Lake valley, corres- 
ponds in a general way with that on the Bow, the eastern part shows 
massive square-built mountains of a totally different character, and 
due to an entirely different set of geological conditions. 

Wherever tho beds are tilted to any considerable angle, 80 as to Ridges formed 
expose the upturned edges of the different limestone and shaly forma- P7 tlted.beds. 
tions, their unequal resistance to denudation is marked by the forma- 
tion of deep valleys running lengthwise with the chain, separated by 
high limestone ridges, which are very persistent and are cut only by 
the more important lines of drainage. The projecting crests of these 
ridges are usually narrow and worn into a series of jagged peaks of a 
nearly uniform height, united by thin, zigzag knife-edges, on which it 
is often difficult to obtain a footing. In most cases, as in the Cascade 
Mountain range, such ridges possess a single serrated crest only, but 
in others, as the Sawback Range, several such lines are present. 

The appearance of one of these compound crested ranges, viewed from 

one of the higher peaks, is wild in the extreme, and is characterized 

by the sharply angular and pointed shapes of the profiles, and the of 
entire absence of rounded outlines. On the other hand, wherever the mountains 
beds are horizontal, or nearly so, the ridge syatem no longer prevails, horisontal. 
and the four or five thousand feet of rock, rising above the base-level 
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of erosion in the valleys, is cut into irregular-shaped, steep-sided blocks, 
terminating in blunt or flat summits, or covered with broken cliffs. 
Mountains of the first description are the prevailing feature in the 
eastern ranges, while towards the summit they become largely replaced 
by those of thesecond. In the Fairholme Mountains examples of both 
kinds are present. The western part, as previously stated, consists of 
parallel ridges, while near the gaps of the Devil’s Lake valley and the 
south fork of Ghost River, good illustrations of the broad-based and 
cliff-bounded type of mountains, resulting from the wear of heavily 
bedded limestone lying in a horizontal position, may be seen. 

Another feature of this group worth noticing, is the existence, near 
its centre, of a considerable basin, shut in on all sides, except towards the 
north, by high limestone cliffs, and rising at one point into a high, flat- 
topped plateau, which forms the drainage centre of the district. To 
the east, the south fork of Ghost River, originating in a small lake 
lying immediately east of the plateau just mentioned, has cut an almost 
direct way out of the mountains. On the west, the Grotto Mountain 
range is broken through by a stream flowing to the Bow, and smaller 
streams starting here flow north and south between the ranges. This 
system of valleys ramifies in all directions, and affords easy access to 
every part of the group. Some of its members are of large size, and 
one ceases to wonder at the proportions of valleys occupied by large, 
. swift streams like the Bow, and to seek for causes other than river 
erosion to explain their existence, when it is seen that this agent alone, 
—or with possibly some glacial assistance,—has been able, in the case of 
a small intermittent stream, only a few miles in length, such as the 
south fork of Ghost River, to cut out through hard limestone rocks a 
valley 3000 to 4000 feet in depth, and with a breadth of bottom in 
places of over a mile. Most of the valleys in this district, especially in 
their lower parts, are wide and filled with shingle, beneath which the 
water flows, and except in exceptionally heavy floods, no water 
appears on the surface. In the latter part of summer the circuit of 
the group might be made without crossing a single running stream, 


Streams dry up although on all the higher peaks patches of snow exist throughout 


the year. The small streams flowing from these, as soon as they reach 
the main valley, sink in the gravel and disappear. 

The mountains of the Fairholme group seldom exceed 9000 feet 
in height, and range from that down to 7000 feet. The highest 
peaks occur near the north-west corner in the neighbourhood of 
Mount Peechee. Towards the Bow the ranges decrease in height. 
One of the most prominent peaks, seen from the south, is situated 
about four miles north-west of Lac des Arcs, or the Bow Lake, and is 
interesting geologically on account of its anticlinal structure, a rare 
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occurrence in the region. The Lower Banff limestone, here composed 1, vis Lake 
-of a series of massive limestone beds, bends sharply over its summit, Valley. 
and descending the western slope with many undulations, is faulted 
off near the base of the mountain. The troughs of the secondary folds 
are filled with reddish weathering shales, and the whole section at first 
sight has the appearance of a series of alternating bands of shale and 
limestone. 

The Fairholme Mountains are terminated on the north by the Devil’s 
Lake valley, a wide, steep-sided, streamless depression now partially 
occupied by the Devil’s Lake. This valley extends from the cascade 
trough east to the foot-hills, and joins Ghost River a mile or so from 
the mountains. Some barometer observations taken by Dr. Dawson 
in 1883, but which have only recently been worked out, show that this 
valley has a westerly inclination, and that the surface of Ghost River, 
at the point where it flows past the gap of the Devil’s Lake valley on westerly 
its way to the Bow, is considerably higher than the surface of the lake. inclination of 
This fact would seem to indicate that at some former period, Ghost V#ller- 
River, after leaving the mountains, re-entered them again by this valley 
and joined the Bow at Banff. Its change of course, like that of most 
streams in the country which have suffered similar diversions, is pro- 
bably due to a damming of its channel during the glacial period, and 
the necessity thus imposed upon it of seeking a discharge in a different 
direction.* . 

The Palliser Range is situated north of the Devil’s Lake valley, and is paniser Range. 
simply a continuation of the subordinate ranges of the Farnholme 
group, and is of like character. It is almost cut in two by the valley 
of Ghost River, which enters the mountains a few miles north of the host River 
Devils Lake valley, and runs parallel to it for some distance, until it 
meets a band of soft shales, along which it is deflected to the 
north. Among the more conspicuous peaks of this range, are the 
Devil’s Head, which presents a vertical tower-like face towards the Devils Head. 
plains, but slopes gradually to the west, and a conical peak rising from 
a ridge about three miles north of the western portion of Devil’s 
Lake, which is as yet nameless, 

West of the Fairholme and Palliser mountains, is a wide straight Wide valley. 
valley, running in a north-westerly direction. It is followed by the 
Bow for about sixteen miles, and by tributaries of this stream for a 
much longer distance, and also by a number of other smaller streams 
in its further extension north and south. This great valley owes its 
origin to the relatively soft character of the Cretaceous shales by 
which ‘it is underlaid. It has been called the Cascade trough by Dr. Cascade trough. 


© For a complete description of the Devil’s Lake and valley, see Annual Report 1896, p. 
141 3-143 8. 
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Dawson, and is fully described in his report (see p. 126 8-134B of 
Annual Report 1885). West of the Bow it is bounded by the Mount 
Rundle range, and farther north by Cascade Mountain, both belonging 
to the single crested type of longitudinal ridges. 

The Bow Valley leaves this basin at Banff, and turning in a westorly 
direction breaks through a second system of parallel ridges, almost at 
right angles. Cascade Mountain, the most easterly of these, rises to 
a height of 9730 feet above the sea, or 5200 above the surface of the 
valley. Its outline as viewed from the Bow is roughly triangular, and 
the inclination of its curved western face is almost identical with 
that of the limestone beds of which it is formed. Its western face is 
banded by steep cliffs, marking the points at which the massive beds 
of the upper and Lower Banff limestone come to the surface, while 
the alternating shaly bands are worn to easier slopes. Mount Rundle, 
south of the Bow, is a continuation of the same range, and possesses 
similar characteristics. 

The range west of Cascade Mountain is unnamed, but may for con- 
venience be called the Vermilion Lake range, from the name of a lake 
lying between it and the Bow. It is separated from Cascade Mountain 
by Forty-mile Creek, a swift mountain stream, about fifty feet broad. 
This stream has a somewhat tortuous course. Traced up froin its 
mouth, it first runs for some distance along the western base of Cascade 
Mountain, from which it cuts off a spur, then bending to the west it 
breaks through the Vermilion Lake range to the next valley, along 
which the main stream continues to its source, while a tributary which 
it receives from the west interlocks with a branch from Johnson Creek, 
and forms a rough but practicable pass across the Sawback Range. 
South of the Bow the Spray River repeats in an opposite direction the 
course of Forty-mile Creek. 

The Vermilion Lake range is surmounted by two prominent notched 
ridges, rising about 4,000 feet above the valley, and separated by a 
narrow valley due to the more rapid weathering of a band of shales 
which separates the two peak-forming limestone bands. Terrace 
Mountain, the segment of this range south of the Bow, is somewhat 
narrower, and is terminated by a single crest. 

Around the north-eastern base of this mountain are situated a num- 
ber of hot springs, which are reported to possess remarkable medicinal 
properties, and have already attracted large numbers of health-seekers. 
The country around has been reserved for a national park, and during 
the past summer à number of good hotels have been erected, and roads 
connecting the springs with the railway station and with all the objecte 
of interest in the neighbourhood have been surveyed and partly built. 

The water in the principal spring has a temperature of 111° F. in 
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summer, but is said to rise to 119° in winter. The lower temperature 
in summer may be caused by the water being affocted to some extent 
by the surface drainage, which is more active at that season. It has a 
regular flow, and is forced up in large quantities through an aperture 
several inches in diameter. It is highly charged with mineral matter, 
and has deposited thick beds of calcareous tufa in the vicinity. 

A number of other springs occur close by, among] which may beSeringin, 
mentioned one which rises and forms a small shallow pool in the bottom 
of a cave. The cave is about thirty feet deep, and is reached by an open- 
ing in the roof. The water rises through quicksands, and its ascending 
force is just about sufficient to prevent a man from sinking through the 
yielding fioor. It escapes through an opening in the side of the cave, 
and issuing shortly after from a hill-side, is collected into a second 
pool, which, on account of its moderate temperature, has become a 
favorite resort for bathers. 

The springs are closely connected with a great fault which runs Springs con- 
along the eastern base of Terrace Mountain, with a displacement of over fait. ” 
5000 feet. There is no evidence of either recent or ancient volcanic 
activity in the neighborhood, and the warm condition of the water is 
undoubtedly dependent on the depth from which it is derived. 

West of Terrace Mountain and the Vermilion Lake range, and sepa- Sawback 
rated from these by deep valleys, is the Sawback Range, the western- di 
most of the great series of tilted limestone ridges which constitute the 
dominant scenic feature in the eastern part of the chain. Itis between 
two and three miles wide, and is composed of about 11,000 feet of strata, 
dipping at angles of 65° and over, and varying in hardness from quartz- 
ite and crystalline limestone down to soft shale. Every degree of 
relative hardness is now distinctly marked by the unequal denuda- ggect of 
tion which different beds have undergone. The softer bands have sunk derudation. 
into deep, irregular furrows, while the more resisting beds thrust them- 
selves up in long lines of sharp-pointed peaks. The massive beds of the 
Lower Banff limestone are especially noticable in this connection, and 
form the most persistent line of peaks in the range. At the western 
edge of the valley separating the Vermilion Lake range from the 
Sawback Range, but standing somewhat apart from the latter, is a 
remarkable looking group of peaks, built of upright beds and termina- Remarkable 
ting in thin wedge-like summits. They are arranged in a line parallel of f peaks. 
with the main range, and the sharp outline of the most southerly 
member of the group forms a striking object viewed from the Bow 
Valley. 

The Hole-in-the-wall is a name given to a cuvity in the steeply Hole-in-the- 
sloping beds which form the western face of the Sawback Range. It is 
about 1500 feet above the surface of the valley, and was reported to be 
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inaccessible, but no difficulty was experienced in scaling the steep, 
rocky slope leading up to it. It is, however, hardly worth the trouble 
of the climb, as walls and roof are bare and no stalactites or other 
objects of interest are to be seen. This cave has a roughly circular 
aperture, estimated to be about sixty feet in diameter, but going back 
the floor rises rapidly, and cuts off further progress at a distance of 
about 130 feet. It has probably been excavated by waters, descending 
between the almost vertical limestone beds, making an exit here. 

The continuation of the Sawback Range south of the Bow was not 
examined. | 

After breaking through the Sawback Range, the Bow Valley bends 
again to the north-west, and then runs almost straight to its source in 
the Bow Lakes. Its course is at first somewhat oblique to the general 
strike of the ranges, but afterwards becomes coincident with it, in con- 
sequence of a change in the direction of the latter. 

The Sawback Range is bounded on the west by a deep valley leading 
from the Bow to the Red Deer, and, like most of the longer longitudinal 
valleys, followed in different parts of its course by a number of differ- 


Johnson Creek. ent streams. Near the Bow it is occupied by Johnson Creek, a swift, 
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rocky, mountain stream, about seventy-five feet wide near its mouth, 

d having a total length of about sixteen miles. The entrance to the 
valley is blocked by a high ridge, crossing it in adiagonal direction from 
Castle Mountain to the Sawback Range, through which Johnson Creek 
has cut a deep, narrow passage to the Bow. Beyond this ridge the 
valley opens out, and is generally wooded for some miles, though show- 
ing small prairie patches near the stream. Approaching the summit, the 
trees gradually thin out and finally disappear near the base of the last 
steep ascent, and the surface becomes covered with grass and low 
shrubs. The appearance of this part of the valley in early summer is 
singularly beautiful, and is surpassed by few places in the mountains. 
Its green and partly wooded floor is bounded on the west by the mas- 
sive face of Castle Mountain, which here rises in sheer cliffs, broken 
at intervals by ledges and cirques, supporting thick fields of ice, and 
contrasts strangely with the aerial peaks of the Sawback Range, 
which look down into the valley from the east. The effect of the pic- 
ture on the observer is also strengthened by the frequent sound of fall- 
ing avalanches echoing along the valley. 

On the farthor side of the summit a rapid descent is made along a 
branch of Baker Creek. A few miles further on, this is joined by a 
stream coming in the opposite direction, and the two, after uniting, 
bend to the south and force a passage through the Castle Mountain 
range. 

Castle Mountain range is built of nearly horizontal limestones, and is 
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a cliff-bordered, oblong block, between two and three miles wide and 
about thirteen miles long. Its narrow ends are further split by deep 
valleys, of which the eastern one holds a couple of small lakes. The 
massif of this range, viewed from the Bow, is particularly imposing, 
owing to the long, wall-like, unbroken front which it presents in that 
direction. It rises to a height of 4500 feet above the Bow. 

Pilot Mountain, south of the Bow, is situated in the strike of Castle Pilot Mountain 
Mountain range, and has a height of 5000 feet above the valley. It 
culminates in a narrow, flat summit, about half a mile long, and forms 
the end of a rugged range extending from Healy’s Creek to Red Earth 
Creek. It supports a small glacier on its northern slope, the first of 
any size met with in ascending the pass. 

The watershed range, across the Bow from Castle Mountain, is less Watershed 
regular, and its front has been dissected by numerous glacier-fed 
streams into short transverse ridges. The higher limestone peaks 
are here situated some distance back in the range, and are flanked by 
lower quartzite elevations. To this range belong the loftiest peaks 
seen along the pass, amongst them being Mt. Lefroy, which carries its 
snow-clad summit up to a height of 11,658 feet, and « host of others, 
little if at all inferior. 

The valleys between the transverse ridges, referred to above, are Valleys 
usually occupied for some distance from their summits by glaciers, and fialors and 
often enclose small but beautifully clear lakes. Emerald Lake, one of * 
the most accessible of these, is situated about two miles west of Lag- 
gan. It is about a mile long and half a mile wide, and is closely 
hemmed in on both sides by steep quartzite cliffs. It is fed by a small 
stream, which issues about a mile farther up the ni: from the front 
of a glacier. 

À few miles beyond Laggan the railway leaves the Bow and follows Transverse 
a wide valley, which here leads through the watershed range, and" ‘” 
connects the eastern and western drainage systems. This valley is 
followed in its eastern part by Noore’s Creek, flowing into the Bow, 
and in its western part by the Wapta (Kicking Horse) River, a tri- 
butary of the Columbia. 

The Wapta River finds its immediate source in a lake of the same Wapta River. 
name, but is joined and largely increased, a short distance from its ori- 
gin, by two streams issuing from the glaciers of the Waputtehk Moun- 
tains. Its descent is at first headlong, and in less than five miles it falls 
over 1100 feet. Beyond this it becomes, for some miles, less rapid, and 
flows by several winding channels through a wide gravelly bottom. A 
mile and a half below Field its bed contracts again, and for some die- 
tance the stream is constantly interrupted by fallsand rapids. A num- 
ber of short cafions occur in this part of its course, and in one place the 
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river is spanned by a natural bridge. In the next few miles it is joined 
by a couple of large tributaries from the north, and also by the Otter- 
tail Creek from the south, and becomes swollen to a full-sized river. 
Farther down it is joined by the Beaver-foot, and then, after falling 
over a precipice about forty feet high, it bends sharply to the north- 
west, and cuts a channel obliquely through the Beaver-foot Range to the 
Columbia. The length of the Wapta, between Wapta Lake and the 
Columbia, is a little over forty miles, and in this distance it has a fall of 
2650 feet. 

The western slope of the Rocky Mountains, like the eastern, is charac- 
terized by a system of longitudinal and approximately parallel ridges. 
The ridges here, however, are mostly formed of beds either lying flat 
or dipping at low angles, and as a consequence are usually broader, and 
are also separated by wider intervals than is the case to the east. The 
Bow or watershed range has been already referred to in connection 
with a previous description. It is built of heavily-bedded limestone, 
and has been carved by a complex drainage system into a series of 
high, massive-looking mountains, of which Mount Stephen forms a good 
example. The central parts of this range are covered throughout the 
year by extensive snow-fields which send tongues of ice down all the 
principal valleys. 

West of the Bow Range is the wide valley of the Otter-tail, and 
across this the Otter-tail Range. ‘The latter is crowned by a number of 
high, impressive-looking peaks, some of which rise over 6000 feet above 
the valley. It is continued north-west across the Wapta by Mount 
Hunter and the Van Horne Mountains. Mount Hunter is termin- 
ated by a narrow, deeply-notched edge, and resembles the ranges in 
the eastern part of the chain in being formed of hightly tilted lime- 
stone beds. The line of ranges just mentioned is bounded on the west 
by a long, straight valley, followed in the upper part by the Beaver- 
foot River, and farther down by the Wapta, and west of this comes the 
Beaver-foot Range, the most westerly range of the chain. The Beaver- 
foot Range has a basal width of above five miles, but slopes upwards 
into a single zigzag line of sharp limestone peaks. The higher sum- 
mits of this range exceed 5000 feet in height. 

Elevations of the stations along the Canadian Pacific Railway, in the 
Rocky Mountains : 
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DESCRIPTION OF FORMATIONS. 


The various formations occurring along the Bow and Wapta Valleys, 
have been divided, chiefly on lithological grounds, into seven groups, 
and as none of these can be correlated exactly with those found in 
the southern part of the range, as described in the various United- 
States reports, it has been found necessary to introduce some new 
terms. The following table exhibits the scheme adopted, as well as 


the equivalents in the ordinary classification, so far as the fossil evi- 
dence at hand admits: 


Land 








S Classification 
SE à of formations. 
S— , ‘ Dark shales, with some sandstones, 
3 = Cretaceous......... ee } Kootanie Group to Benton .. quartzites and conglomerates. 
e 
23 
if Reddish-weathering and usually cal- 
| Upper Banff shsles.......... careous shales, and quartsites. 
Moderately crystalline, greyish lime- 
Carboniferous _pase- | Upper Banff limestone...... } stone, often cherty nd Srinoidal. 
ing dowa wards into À Aa i ii i ii i i i i 
VORLAR: eccaccces 
Lower Banff shales......++... Caloareous shales and shaly lime- 
>» 
om Banff limestone...... } Bluish compact limestone. 
3 Brown ish tet larly. Bere ened lee 
. , , mites, and greyish, orystallin 
a Devonian ..... ++... } Intermediate limestone.. -.. dolomites, with some jandatones 
and quartzites. 
2 
3 Silurian ......... ce Halysites beds ..... ee : Greyish dolomites and quartzites 
| 
| Graptolitio shales............ } Dark fissile shales. 
Canbeo-Siluin. 68 eee 
Upper part of Castle Moun-§ Mostly shaly limestones, and calcare- 
tain group.... ......,... ous dolomitic argillites. = 
: Massive dolomites with some shal 
power ver et Castle Moun- limestone, the latter gomotiinies 
609524090060: 80 istpse. 
Cambrian... ........ 


Argillites, usually dark-coloured but 
Bow River group...... rere sometimes nish and purplish, 


with quartzites and conglom’tes. 
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The Cretaceous. 


The Cretaceous is essentially a clastic formation, and contains beds 
ranging through every degree of coarseness, from fine-grained fissile 
shales to heavy conglomerates. 

The most favorable localities for examining it are found in that 
portion of the Cascade trough extending from the Bow to the 
Kananaskis. Here, the western part of the valley is crossed trans- 
versely by a series of short ridges, the summits and steep eastern slopes 
‘ of which are almost bare, and show connected sections several thou- 
sand feet in extent. Only the middle portion of the formation is, how- 
ever, seen in these sections, as the lower beds are faulted off on the 
western side of the trough, and are concealed, and probably faulted also, 
on the eastern side, while the upper beds have been removed by denuda- 
tion. The beds remaining do not measure over 5000 feet at the 
most. 

The lower part of the series consists mainly of beds and bands of 


part of series. flaggy sandstone, alternating with dark shales. The shales are usually 


somewhat arenaceous, and pass gradually, by the addition of more 
sandy material, into pure sandstone. They are also occasionally car- 
bonaceous, and in a number of places enclose coal-seams, some of 
which are workable. The sandstone occurs, characteristically, in some- 
what thick beds, and is usually coarse-grained and soft, but harder quartz- 
itic beds are not altogether absent. It weathers to a dull red colour. 
The bands of sandstone are little persistent, and iftraced along their strike 
for any distance are found to break up into subordinate beds, separated 
by thin shaly partings, or to pass altogether into shales. The upper 
part of the section contains some conglomerate, in addition to the 
shales and sandstone. This occurs in massive beds, measuring up to 
150 feet in thickness, and is composed of rounded siliceous pebbles, 
with some shaly and calcareous grains, imbedded in a hard siliceous 
matrix. The pebbles are usually small, seldom exceeding an inch in 
diameter, and the rock passes insensibly into sandstone. The section 
here is more arenaceous than is usually the case, and there is reason to 
believe that it occupies a comparatively high position in the series, and 
that the lower part contains a greater proportion of shales. The Cas- 
cade River section, a few miles further north, which is undoubtedly 
lower, shows no conglomerate, and the sandstones are also of less 
importance, and in. nearly every case where beds of Cretaceous age 
overlie the Banff limestone in an undisturbed condition, showing that 
the base of the formation is present, they consist almost entirely of 
dark shales. 
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In addition to the Cretaceous of the Cascade trough, outliers of this Cretaceous 
age occur in a number of places along the eastern side of the two prin- °°" 
cipal faults traversing the Fairholme and Palliser ranges, and are often 
found occupying the summits of the longitudinal passes, the lower parts 
of the valley having been worn down to the lower beds by denuda- 
tion. These outliers are all small, and the beds exposed consist of 
a few hundred feet of black shale, passing downwards into quartzites. 

No Cretaceous has been found west of the Cascade basin. The resem- No Cretaceous 
blance, however, between it and the upper shales of the Banff Series, Basin. 
which underlie them, is so close that it becomes impossible in many 

places to separate them without fossil evidence, and it is possible that 

the upper parts of some of the shaly bands which have been referred 

to the latter may be of this age. 

The following fossils were collected near the base of a small Creta- Fossils in 
ceous outlier situated three miles north of the east end of Devil’s "°°" 
Lake :—Oxytoma mucronata, Trigonia intermedia, Trigonoarca tumida ; 
all three characteristic of the Queen Charlotte Island series, and 
species of Terebratula, Ostrea, Camptonectes, Lima, Cyprina, Ammon- 
ites and Belemnites. 

A small collection, obtained from the shales faulted under the Cam- 
brian limestones at the gap of the south fork of Ghost River, includes 
amongst others, such Benton species as Scaphites ventricosus, and 
possibly S. Warreni, and an Inoceramus like I, undabundus. 


The Banff Limestone. 


The Cretaceous is underlaid by the Banff limestone of Lower Carbon- Banf limestone 
iferous or Upper Devonian age, and, notwithstanding the complete 
absence of all the intervening formations, no unconformity was any- 
where detected between them, except where faulting is known to have 
oceurred. The apparent conformity is perfect, even in the clearest deh 
sections, and the difficulty in drawing an exact line between the two 
series is farther increased by the close lithological resemblance which 
the upper part of the Banff limestone bears to the lower beds of the 
Cretaceous. 

The Banff limestone series has a total thickness of about 5100 feet, Thickness of 
and is divisible into a lower and upper limestone, and into lower and . ° 
upper shales. 

The upper shales vary in thickness from 500 to 1500 feet, but are Upper Banff 
usually in the neighborhood of 700 feet, and where this is much exceeded, me 
as at the mouth of Johnson Creek, there is reason to suspect that some of 
the Cretaceous beds are included with them. They exhibit great 


diversity in structure, and pass, according to the amount of arenaceous 
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matter present, from finely fissile shales, through flaggy and ordinary 
sandstone, into hard quartzite. The quartzites, where present, occupy 
the lower part of the division, and are overlain by the shales, and the 
two sets of beds in this position can occasionally be traced from one 
end of a range to the other. In other cases, however, this regularity is 
wanting, aud shales constantly pass into quartzites, and vice versa. 
These shales are often calcareous or dolomitic, and in places are repre- 
sented by an impure limestone, and they always contain sufficient iron 
to give them a reddish color when weathered. They are found on the 
western slopes of most of the ranges in the eastern part of the chain, and 
also in the bottoms of most of the longitudinal valleys of the same dis- 
trict, as from their relative softness they are one of the valley- 
making formations of this part of the range, an office which they 
fill in common with the Cretaceous shales. The Upper Banff shales 
are underlain by about 3000 feet of limestone, which may be called 
the Upper Banff limestone, in order to distinguish it from the lower 
limestones of the same series. This usually occurs as a greyish purely 
calcareous and well crystallized rock, but is also found under a number 
of other forms. It is often dolomitic, and hard, bluish, compact beds 
are not uncommon, nor are shales and sandstones altogether absent. Its 
most characteristic features, however, are the abundance of crinoidal 
remains which it everywhere shows, (some of the beds being wholly 
composed of the broken stems of Crinoids,) and the cherty concretions 
which are distributed through it, either irregularly or arranged in lines 
along the bedding. These concretions are especially abundant in Pilot 
Mountain and along the western side of the Sawback Range, and in 
both these places are often united into thin, irregular beds. They also 
become more numerous towards the top of the limestone, and are occa- 
sionally continued on into the shales. 

Below these limestones come from 500 to 700 feet of shales and shaly 
limestone, constituting the Lower Banff shales. The shales are dark 
colored, but usually weather red, and are somewhat arenaceous, and pass 
into flaggy sandstone. They are also nearly always calcareous, and in 
places the series is represented altogether by impure, shaly limestones. 
At a point about two miles up a small creek, which joins the Bow from 
the north a short distance above the Bow River gap, this group is 
underlain by from fifteen to twenty feet of coal-black fissile shales, 
which rest directly on the massive limestone beds of the underlying 
formation, and are interesting on account of their fossiliferous charac- 
ter. A number of specimens of a Clymenia, besides other fossils, were 
collected here. At one point these black shales bend around a large 
and well-rounded limestone boulder, belonging apparently to the Castle 
Mountain group, and looking exactly like an eratic of the glacial drift. 
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The lowest division of the Banff limestone consists of from 600 to 
800 feet of heavily-bedded bluish and fairly compact limestone. In; er pang 
composition it is mostly calcareous, but it also contains a certain amount limestone. 
of dolomitic matter distributed in an irregular manner through the beds, 
and evidently collected together by concretionary action. The dolomite is 
not visible on a fresh fracture, but, owing to its superior durability, it pro- 
jects from weathered surfaces, over which it often forms a rough reticula- 
tion. This limestone differs from the Upper Banff limestone in being 
darker, more compact, and in the smaller number of crinoidal fragments 
and cherty concretions which it contains, although neither of these are 
altogether absent. It is very evenly bedded, and weathers into bold 
cliffs, such as are seen in Tower Mountain on Devil’s Lake, in Cascade 
Mountain, and in a number of other places. 

The Banff limestone is the principal constituent of all the longi- Distribution 
tudinal ranges east of Castle Mountain. It is found in the western limestone. 
part of Pilot Mountain, and forms the principal mass of the Vermilion 
Lake range and of Cascade Mountain. East of the Cascade trough, it is 
found in the Grotto Mountain range and all along the Devil’s Lake, but 
is replaced, soon after passing the end of this lake to the east, by the 
Intermediate limestone and the limestones of the Castle Mountain 
group. It ends abruptly against a fault east of Castle Mountain, and 
although it reaches that point from the east with undiminished volume 
and shows no signs of thinning out, is not seen again all the rest of the 
way across the range, and seems to have been entirely swept away by 
the tremendous denudation to which the whole chain, but especially 
the western part, has been subjected. 

The fossils of the Banff limestone show both Devonian and Carbonifer- Fossils. 
ous forms, and include a Rhynchonella like Rocky Montana, another like 
R. metallica, Atrypa reticularis, and a Spirifera like S. Whitneyi; also 
species of Athyris, Productus, Lichas, Eridophyllum and Diphyphyllum. 

A large number of other species have been obtained, but these have not 
yet been studied. 

The upper shales of this series have yielded some Aviculopectens and 


The Intermediate Limestone. 


The Intermediate limestone underlies the Banff limestone conform- Intermediate 
ably, and passage beds partaking of the lithological character "°°" 
of both groups occur at the junction of the formations. It is mainly 
composed of a great series of brownish dolomitic limestones, and 
has a thickness of about 1500 feet. The typical dolomites of this Thickness of 


formation are dark-brownish in colour, are finely crystalline, and intermednte 
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are often irregularly hardened by concretionary action.. They have, 
in many places, a blotched appearance, due to small cavities becoming 
filled with calcspar, are cherty, and are characterized throughout by 
an abundance of corals. In some sections a light-greyish variety is 
not infrequent. It is more coarsely crystalline than the dark variety, 
and is unfossiliferous. In addition to the dolomites, beds and bands 
of sandstone, quartzite, and calcareous limestone, are found all through 
the series. A light-yellowish siliceous band, varying in thickness 
from 100 to 400 feet, occurs near its base, on the south fork of Ghost 
River and along the eastern part of Devil's Lake valley, and is also 
found at the entrance to the White Man’s Pass. 

A good section across this series was obtained in the first range, 
near the gap of the Bow. Here it dips to the west, at an angle of 40°, 
and is enclosed between the Castle Mountain and Banff limestones. 
The former, at this point, is terminated above by some shaly, non- 
dolomitic limestone, overlying which, is about forty feet of reddish and 
bright yellowish, weathering sandstones and quartzites, forming the 
base of the intermediate formation. Above these come several hun- 
dred feet of brownish-weathering, irregularly hardened, magnesian 
limestone, holding chert and corals, succeeded by light-coloured, regu- 
larly bedded, crystalline dolomites. The latter grade upwards into a 
series of alternating beds of the two last varieties, associated with 
some beds of quartzite. Then comes a small band, consisting of soft 
greenish crumbling argillaceous sandstone, and hard, yellowish- 
weathering quartzites, overlying which are twenty feet of greyish, 
limestone. This limestone is succeeded by magnesian limestones 
and quartzites, above which come about fifty feet of heavily 
bedded, brownish weathering dolomites, forming the top of the series, 
and underlying the bluish massive beds of the Banff limestone. This 
section affords a fair general illustration of the relative lithological 
importance of the different members of the series, but could not be 
even approximately duplicated half a mile away, owing to differences 
in local detail. 


Distribation of The Intermediate limestone is first met with at the gap of the Bow, 


intermediate 
estone. 


and runs from that point, in an undulating manner, towards the Devil’s 
Lake valley, which it crosses about two miles east of Devil’s Lake. In 
this exposure there is a general width of about three-quarters of a 
mile, but this is greatly increased in places in consequence of the 
beds flattening out and forming a capping to the series of short trans- 
verse ridges existing between the streams issuing from the mountains. 
A second band occurs near the western end of Lac des Arcs, and runs 
as far north as Bow Mountain, where it is concealed by an anticlinal 
fold in the Banff limestone. A short band also crosses Devil's Lake, 
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about two miles east of its western end, and extends a couple of miles 

each way. It is next met with along the western edge of the Cascade 

trough, overlying the Cretaceous shales, and forming the lower part of 

the cliff portion of Mount Rundle and Cascade Mountain. Still going 

weat, the limestones of this group are found in the eastern slopes of 

Terrace Mountain and the Vermilion Lake range, and further west 

form the central portion of the Sawback Range. They make their last 

appearance in Pilot Mountain, where their volume is as great as at the 

gap of the Bow, and in the ridge extending from Castle Mountain to 

Johnson Creek. Beyond this point they disappear as completely and Sudden 

as suddenly as the Banff limestone. Bat a 
The fossils of the Intermediate limestone are usually badly preserved Fossils. 

and consist mainly of almost structureless corals. 


Halysites Beds. 


The only formation common to the eastern and western part of the Halssites beds. 
Rocky Mountains, along the Bow and Wapta Valleys, is the Castle 
Mountain group, which is of Cambrian age, and will be described 
farther on. This group is overlaid, in the eastern ranges, by the Inter- 
mediate limestone just referred to, and in the west is continued upwards 
by the Graptolitic shales and the Halysites beds. 

The Halysites beds consist of about 1300 feet of dolomites and Thickness. 
quartzites. This is, however, a minimum estimate of the total volume 
of the formation, as the upper part in this region has been removed by 
denudation. The quartzites occupy the lower part of the series, are Character of 
usually light coloured, and occur in even, massive beds, which break 1°#rt#ites. 
into large rectangular fragments on exposure. The great angular 
blocks of quartzite which strew the valleys of the lower part of the 
Wapta, and of Horse Creek and Fifteen-mile Creek (both of which flow 
into the Columbia south of Golden City), are derived from these beds. 

The quartzites are somewhat dolomitic in places, and often pass gradu- 
ally into the overlying dolomites. 

The dolomites are very evenly bedded, and vary in colour from light Character of 
grey to bluish, and in texture from a compact to a moderately crystal- 
line condition. They contain little iron, and the darker varieties 
weather to a dull, neutral grey. The lighter coloured varieties seem 
to be more ferruginous, and often show pale yellowish surfaces. This 
series of dolomites differs from those of the Intermediate limestone, to 
which it is most closely related, in being more evenly bedded, less 
ferruginous, and in the presence of its characteristic fossil Halysites 
catenulatus, which occurs in great abundance in some of the beds. 
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Distribution of The Halysites beds appear to have a very limited distribution, and 
Halysites beds. have as yet only been found in disconnected strips along the central 


Graptolitic 
shales. 


and more elevated parts of the Beaver-foot Range and its continuations. 
They are most available for study in the cañon of the lower part of 
the Wapta, where they form part of a closely appressed overturned 
synclinal, and descend below the level of the valley. Going south along 
the range, they gradually flatten out, and opposite Palliser, were only 
found in the summits of the higher peaks. The beds of this series. 
have never been found in contact with the Intermediate limestone, and 
the lower position assigned them is entirely on the evidence of fossils. 
The fossils of this formation consist of Halysites catenulatus, Favo- 
sites, a coral like Zaphrentis, and some badly preserved brachiopods. 


The Graptolitic Shales. 


The Graptolitic shales occupy an intermediate position between the 


_ Halysites beds and the Castle Mountain group, into both of which they 


Thickness. 
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appear to graduate. They have a thickness of about 1500 feet in the 
Beaver-foot Range, south of Palliser, but thin out considerably going 
north towards the Wapta cafion. They consist, as a rule, of hard 
black or nearly black shales are very fissile and separate easily into- 
regular slate-like laminæ, but sections are also found showing much 
disturbance. The two arms of the overturned synclinal of the Béaver- 
foot Range, previously referred to in connection with the Halysites 
beds, differ markedly in this respect in the Wapta section. The 
upper and overturned limb is regularly and evenly bedded, and is 
rich in graptolites, while the lower one has been greatly crushed and 
corrugated and all traces of fossils obliterated. In some sections the 
shales alternate with small beds of limestone, and near the top are 
occasionally associated with quartzites and dolomites. 

The Graptolitic shales, like the Halysites beds, which they accom- 
pany, have not been detected in the eastern part of the mountains, and 
are at present only known from the ranges adjoining the Columbia on 
the east. They are found on both sides of the Beaver-foot Range, and 
good and easily accessible sections, close to the railway, may be found 
in the bed of a small stream which joins the Wapta from the north, 
about half way between Palliser and Golden City. Most of the grap- 
tolites mentioned in the sequel were collected at this point. 

The fossils obtained from this formation consist entirely of grapto- 
lites, and the collection made has been submitted for examination to- 
Professor Lapworth, who contributes the following notes in regard 
to it :— 

“There are few species in this collection, but the forms are generally 
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fairly well preserved, and the fauna represented is a distinctly typical 
one. The following are the species I have identified :— 


(a) Family DicHoGRaptTip2. 


(1) Didymograptus, sp. nov., allied to Didymograptus enodus, Lap-. 
worth, from the Llandeilo beds of Aberiddy Bay, South Wales. (See 
Quart. Journ. Geol. Society, 1875, plate 35, figs. la 1b.) 


(b) Family GLO8s0GRAPTIDÆ. 


(2) Glossograptus ciliatus, Emmons. 
(3) spinulosus, Hall sp. 


(c) Family DrPLocRAarTIDÆ. 


(4) Cryptograptus tricornis, Carr. sp. 
(=C. marcidus, Hall sp.) 
(4) Diplograptus angustifolius, Hall. 
(6) ds rugosus, Emmons. 
(7) Climacograptus celatus, Lapworth. 
There are also a few other forms, doubtful species of Phyllograptus 
or Lasiograptus, ete. 


“The fact that these graptolites have been obtained from the distant 
region of the Rocky Mountains gives them an especial interest, as few 
graptolites have hitherto been noticed from that region. The only 
notice of graptolites from the Western States known to me is that 
given by Dr. Chas. White in Vol. IV. (Paleontology) of the Report 
of the Geological Survey of the 100th Meridian. Four forms are 
described by him (loc. cit. pp. 9-10 et seq.) as having been obtained from 
some beds of partially metamorphosed shale, five miles north of Bel- 
mons, Nevada. No fossils were found associated with them that 
might assist in the determination of their exact age, and they were 
provisionally referred to the geological date of the Utica slate of New 

. York State. 

“These graptolites from the Kicking Horse (Wapta) Pass under notice 
may also be referred to the age of the Utica slate, or at any rate to the 
Trenton-Utica fauna of the United States and Canada. The association 
of forms is just such as occurs in the Llandeilo (lower and middle) of 
Britain, and some of the forms are common to both sides of the Atlan- 
tic. The geological range and geographical localities of the forms 
enumerated above are shown in the table on the following page. 

“ It is curious that none of the family of the Dicranograptidæ (Di- 
cranograptus and Dicellograptus) are represented in this little collection- 
It is just possible that it may, therefore, be somewhat older than the 


Castle Moun- 
tain group. 
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typical Norman’s Kill beds, where the Dicranograptidæ are exceed” 


ingly abundant. Neither have we any of the peculiar genera of the 


Leptograptide (Cenograptus and Leptograptus, etc.) so prevalent in the 
Norman’s Kill horizon everywhere. Thus it is by no means unlikely, 
judging from the evidence at present at our disposal, that the fauna of 
the shales of the Kicking Horse (Wapta) Pass come from strata 
answering broadly to the British Lower Llandeilo. They are dis- 
tinctly newer than the Point Levis beds, and belong to the second 
Ordovician fauna, but in all probability to the oldest zones of that 
fauna. 

“ Table showing distribution (geogmmphica) of the graptolitic species 
of the Kicking Horse (Wapta) Pass, B. C.” 
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The Castle Mountain Group. 


The Castle Mountain group is the most widely distributed series in 
this part of the range, and is the only one which is found on both sides 
of the great break west of the Saw-back Range. In the eastern ranges 
it is overlaid by the Intermediate limestone, and in the west, along the 
Columbia, by the Graptolitic shales. It has a known minimum thick- 
ness of 7700 feet, but as the whole series was never seen in one section, 
and none of the horizons could be traced for any distance across the 
folds, it is highly probable that this estimate is too small, and that its 
total volume approaches 10,000 feet. 

The Castle Mountain group is essentially a limestone formation, and 
consists of ordinary and magnesian limestones, together with every 
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gradation between them and calcareous shales and schists. Its mode 

of stratification, like its composition, and dependent upon it, 18 Very geratificntion. 
variable, and massive beds of hard limestone are often replaced in the 

course of a few miles, by cleavable calc-schists and soft shales. The 

beds are more persistent along the strike than in a transverse direc- 

tion, and the harder bands project as longitudinal ridges, often of great 

length, separated by valleys, which mark the position of the softer 
varieties. : 

Amongst the most important rock species of this formation, are Dolomites. 
the dolomites of the Castle Mountain range and other places. These 
-oveur in heavy beds, often several feet in thickness, and weather into 
steep, massive-looking cliffs. They are usually compact, or moderately 
‘crystalline, in texture, but numerous fragments, observed along the east- 
ern edge of the Otter-tail Range, resemble Archæan limestones in their 
coarseness. It is possible, however, that these may be derived from 
veins, as they were not seen in situ. The dolomites on a fresh fracture 
have a greyish or banded appearance, but weathered surfaces are 
always more or less rusty. The deep ferruginous coloration of irre- 
gular patches, which is observable in some of the sections, is probably 
due to local influences. A variety of this rock, seen near the base of 
the formation at Emerald Lake, has a peculiar cavernous structure. 

The cavities are small, are partly refilled, and run in lines parallel with 
the bedding. 

A large proportion of the rocks of the Castle Mountain group, con- 
sist of mixtures, in various proportions, of dolomites and limestones. 

The ribanded limestones, found in the ranges west of the summit, are Ribanded 
of this character, and are often regularly and beautifnlly striped with 
different colours. In some instances, where this rock is much 
weathered, the dolomitic layers project, as yellowish ribs, above the 
greyish calcareous bands. 

In the calcareous variety occuring at the gap of the Bow, and 
along the eastern part of the Devil’s Lake valley, the dolomitic and — 
other impurites, have segregated together, and are arranged in irregu- 
lar broken lines, parallel with the bedding. 

In the Wapta Valley, west of Field, the limestones and dolo-Limestones © 
mites are associated with a great series of greenish calc-schists, and argillittes dE 
greenish and reddish shales and slates. These schistose rocks often 
show green, glossy surfaces, but are never very highly altered, and 
hold few secondary minerals. They are usually soft, are highly cal- 
careous, and are traversed by a set of cleavage planes, dipping ata 
high angle and running parallel to the general direction of the chain. 

A second set of cleavage planes, striking nearly at right angles to the Clesvae. 
first, is developed in some localities, but is of less importance. 


Mr. Adams. 
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The greenish variety comes to the surface in the bottoms of the wide 
longitudinal valleys of the Otter-tail and Beaver-foot, and is replaced 
in the neighbouring ridges by the more indurated greyish and reddish 
shales, slates, and limestones. 

À series of four specimens from this formation, representing stages 
in the transition from heavily bedded dolomites to cleaved dolomitic 
slates and schists, was examined by Mr. F. D. Adams, in order to 
ascertain if the structural changes are due to original differences in 
composition, or are simply indicative of varying degrees of mechanical 
alteration. The results of his examination are given in the following 
notes :— 


I. From Mount Stephen.—A bluish-gray dolomite, with indistinct 
lines of banding. 





Insoluble residue............,.,........,.. 1:069 per cent 
Carbon Gtes ds < ccna seaee sce skews. 98°931 “ 
100-000 


The insoluble, before ignition, was greyish-black in colour. After 
ignition, it was white, with a faint reddish tinge, and seemed to con- 


gist principally of quartz. The dark colour previous to ignition was 


due to organic matter. 

IL From Van Horne Mountains.—A very finely laminated brown 
dolomitic argillite. Shows lines of bedding transverse to the plane of 
lamination. 





Insoluble residue ................,,........ 82°719 per cent. 
Carbonates suisse de 17281 “ 
100-000 


The insoluble residue, which, before ignition, was of a faint brown- 
ish colour, after ignition was of a light brownish-grey colour. It was 
found to be composed of silica and alumina, with a small quantity of 
ferric oxide, lime and magnesia, and is therefore argillaceous matter. 
The acid solution was found to contain, in addition to lime and mag- 
nesia, a little ferric oxide and alumina. 


II. From Otter Tail Valley.—A rock composed of more or less 
lenticular shaped pieces of a bluish dolomite, separated by thin 
partings of argillaceous matter. 


Insoluble residue ...........,,......,....4e 42524 per cent. 
Carbonates ........... ,.,.......... ose 57476  “ 


100-000 
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“ The insoluble, which, before ignition, was of a rather dark bluish- 
grey colour, and which after ignition was white, was composed of 
silica, alumina and a little lime. It is therefore also argillaceous mat- 
ter, but probably contains a small admixture of quartzose material. 
The acid solution contained, in addition to lime and magnesia, a little 
alumina and ferric oxide. | 


“TV. From Mount Hunter.—Resembles No. III., but is of a buff 
colour, and has a much better developed schistose structure. 





Insoluble matter........................... 43°069 per cent. 
Carbonates ..............sssscess se cesse 56931 “ 
100-000 


‘The insoluble residue had before ignition a faint, brownish tint, and 
after ignition was of a light-brown colour. It was very gritty, and 
probably consisted, for the most part, of quartzose material. The acid 
solution contained proportionately more lime and less magnesia, than 
in the case of any of the previous specimens, showing that the . cock is 
an impure magnesian limestone rather than an impure dolomite. The 
acid solution also contained a little alumina and ferric oxide, as before. 

“In determining the amount of insoluble residue present in those 
rocks the carbonates were removed by means of dilute nitric acid. The 
small quantities of water and organic matter present in the rocks 
are here included with the carbonates, which were determined by 
difference. 

“These four specimens are believed to represent, pretty closely, the Dolomite: 
several series from which they were taken, and their examination was‘bales. 
undertaken with a view to ascertaining whether Nos. 2, 3 and 4 could 
have been produced from No, 1, by simple process of diagenesis. The 
results given above show that this is not possible, No. 1 being a nearly 
pure dolomite, while, Nos. 2,3 and 4, in addition to numerous minor 
differences, contain on an average more than 50 per cent. of argillaceous 
or silicious matter. It must, however, be mentioned that No. 1 does 
contain small beds of rock, similar in composition to Nos. 2, 3 and 4, a 
small fragment of shaly rock, from one of these beds, was found to be 
an argillaceous dolomite, resembling, in a general way, No. 2 and 3. 

No. 5 also forms small beds in a dolomite, equivalent to No. 1.” 

In additiou to the rock varieties of this group, already mentioned, a Limestone 
hard limestone conglomerate appears, towards the topof the formation “°*°™"™* 
in the Sawback Range and other places, and beds showing a peculiar 
oolitic structure, are also common in some localities. Mr. Adams fur- Qolitic beds. 
nishes the following description of a specimen of this rock from near 
Hector Station, Hector Pass. 
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Description “A sort of oolite, consisting of small, globular concretions of a bluish- 
of colite, black colour, imbedded in a dull, yellowish ground-mass. The concre- 
tions are about one millimetre in diameter, and form about half the 
volume of the rock. When a section of the rock is examined under the 
microscope, each concretion is seen to be composed of numerous 
elongated individuals of calcite, radiating from its centre to its cir- 
cumference. Each concretion thus forms a well defined spherulite, 
which, between crossed nichols, shows a more or less perfect black cross, 
whose arms are parallel to the vibration planes of the nichols. They 
show no concentric structure, but are well defined against the ground- 
mass, which is very fine-grained and contains much argillaceous matter. 
By transmitted light the concretions are of a very light brownish 
colour. When separated from the ground-mass and treated with cold, 
dilute hydrochloric acid, they disolve readily, leaving some flocculent 
(argillaceous ?) matter, to which their light brownish colour, by trans- 
mitted light, is probably due. The acid solution is found to contain 
much lime, and a small quantity of magnesia, but no ferric oxide. The 
rock itself, even in fragments, dissolves readily in cold, dilute, hydro- 
chloric acid, but leaves a large amount of insoluble, apparently argilla- 
ceous, matter. The acid solution contains much lime, with a smaller 
amount of magnesia and a little alumina and ferric oxide, showing that 
the rock is an impure magnesious limestone.” 
Beds dolomitic The sequence and relative importance of the various members of 
below and = this group, differ widely in every section, but as a rule, the beds are 
= more dolomitic and more heavily bedded below, and become more 
Section in Shaly and calcareous above. In the Castle Mountain section, the series 
tain. commences with a thin band of shaly, limestone, above which 
comes 1500 feet of massive dolomites, forming the steep cliff face 
of the range. The massive dolomites are overlaid by some yellowish, 
compact impure dolomites, and these by 300 feet of reddish shales, 
above which comes several hundred feet of shaly, magnesian lime- 
stones, forming the top of the mountain. Mount Stephen shows a 
section of about 5000 feet, consisting mainly of heavy dolomites, but 
holding shaly bands at intervals. One of these, occurring at the base 
of the formation, and another about 2000 feet higher up, are rich in 
trilobites. In the Sawback Range, the base of the formation is faulted 
off, but the part present shows several thousand feet of heavy lime- 
stones, mainly dolomitic, interstratified with some shaly bands, and 
passing upwards into more flaggy beds. At the summit of Johnson 
pins ser n Creek, the upper part of this section contains some schistose beds 
Johnson Greek. closely resembling those of the Otter-tail Valley. At the gap of the 
Bow, and of Devil’s Lake valley, the base is again faulted off, and the 
limestones and dolomites in sight represent the upper part of the 
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formation. At the former locality, the limestones are associated in 
one place with some schistose beds. In the Beaver-foot range, the 
highest beds of the sories occur, and consist of impure shales and shaly 
limestone, passing downwards into more altered beds. The exact 
position in the series of the schists, shales, and limestones of the Van 
Horne and Hunter ranges, has not been determined. They are unfossil- 
ferous, and are separated from known horizons by disturbed zones, 
across which it is impossible to trace individual beds or even a series 
of beds. 

The beds of the Castle Mountain group are found at the gap of the Distribution of 
Bow, where they form the outer range, overlooking the plains, and Bese 
extend from there, in a gradually widening band, north to the Devil's 
Lake valley and beyond. They are next met with, going west, in the 
Sawback range, and still further on in the Castle Mountain range. 
After crossing the Bow River anticlinal, which brings up lower rocks, 
they are again met with in the watershed range, and then cover all 
the surface as far as the Columbia, with the exception of the central 
part of the Beaver-foot range, and a small area in the valley of the 
Wapta, between Wapta Lake and Field. 

The Castle Mountain group extends from the Cambrian up into the 
Cambro-Silurian, and seems to have approximately the same range as 
the Pogonip limestone of Clarence King’s Middle Nevada section. 

A hasty examination of some of the fossils obtained from it enabled” 

Mr. Whiteaves to recognize species belonging to three distinct hori- Fossils. 
zons. Such Lower Cambrian forms as Paradoxides, &c., were found 

near its base, and about 2000 feet higher up such Middle Cambrian 
genera as Olenoides and Doropyge, with two species of Bathyourus, while 

the upper beds yielded Raphistoma rotuliformis and an Asaphus, and 

are, therefore, probably Cambro-Silurian (Ordovician). 


Bow River Series. 


The Bow River group forms the basal member of the section in this 
part of the mountains, and, as developed along the line of railway, con- Bow River 
sists mainly of a great series of dark-coloured argillites, associated with 
some sandstones, quartzites and conglomerates. The base is not seen, 
but the part exposed has an estimated thickness of 10,000 feet. Thickness. 
The argillites are usually dark-greyish in colour, but become green- 
ish and purplish in places, are very impure, and frequently grade into Arsillites. 
flaggy sandstones, which are often slightly calcareous. The small 
quantity of lime present is due doubtless, in most cases to a decom- 
position of the felspathic constituents of the rock. They are hardened 
and occasionally cleaved, and scales of mica are often devoloped along 
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divisional planes, but on the whole show comparanyely little alteration 
for beds of this age. 

The conglomerates are described in the following terms by Dr. Daw- 
son (Annual Report, 1885, p. 1598) :—‘‘The conglomerates above 
alluded to were seen for the most part in connection with the Cambrian 
anticlinal of the upper part of the Bow Valley. They are character- 
ized by pebbles of milky or semi-transparent quartz, together with 
pieces similar in size of fresh-looking, whitish felspar, and the matrix 
contains abundance of pale mica. These constituents have evidently 
been derived from some not far distant exposures of coarse granitic or 
gneissic rock. Fragments are found of dark, lustrous schist. Rocks 
of the character of those largely developed on Shuswap Lake and in 
the Gold range would afford such material.” 

The conglomerates characterize more especially the top of the form- 
ation, and occur in thick, massive-looking bands, alternating with 
quartzites and shales, They are usually firmly cemented into a hard, 
unyielding rock, but are also met with in a little consolidated and 
crumbling condition. 

The quartzites, like the conglomerates, are mostly found in the upper 
part of the formation, and sometimes, as in Cathedral Mountain, re- 
place the latter altogether. They are largely developed in the watershed 
range between Eldon and Laggan, where they rise into high foot-hills 
in front of the main limestone peaks. 

The Bow River series occupies the wide longitudinal valley east of 
the watershed range, and is met with all along the line of railway 
between Silver City and Stephen. A little east of this latter place it 
is carried below the surface by a synclinal fold, but appears again 
about a mile west of Wapta Lake, and then gradually rises in 
Cathedral Mountain, until it meets the fault, which runs in a north- 
westerly direction between Mount Stephen and Cathedral Mountain, 
by which it is brought almost down to the surface of the valley, 
and is soon afterwards buried by a westerly dip. It is possible that 
some of the schistose rocks of the Otter-tail and Beaver-foot valleys, 
which have been referred to the Castle Mountain group, may belong to 
this series. 

The only fossils obtained from this formation were collected by Dr. 
G. M. Dawson at the summit of the Vermilion Pass in 1884, and con- 
sist of a couple of trilobitic impressions, one of which has been identi- 
fied by Prof. C. D. Walcott as Olenellus Gilberti, a characteristic. 
Middle Cambrian fossil. 
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The Rocky Mountains, in the latitude of the present line of section, Two provinces. 
are divided by radical differences in structure into two distinct geolo- 
gical provinces, the line of division being nearly coincident with the 
western base of the Sawback range. The region east of this line has 
been broken by a number of parallel or nearly parallel longitudinal 
fractures into a series of oblong orographic blocks, and these tilted and Faults. 
shoved one over the other into the form of a westerly-dipping com- 
pound monocline. In the section examined there are seven principal 
faults, besides some of minor importance, and six well-defined blocks, 
the latter resting on one another in regular succession from west to | 
east. The thrust producing these crust movements and disloca. jit from 
tions came from the west, and must have been highly energetic in its 
action, as some of the breaks are of huge proportions, and are accom- 
panied by displacements of many thousands of feet. The faulted region 
is now about twenty-five miles wide, but a rough estimate places its Compression of 
original width at over fifty miles, the difference indicating the amount 
of compression it has suffered. Overturned folds were observed along 
the courses of some of the faults, but they are usually small, and are of Overturned 
minor importance as a structural feature, and the great earth rents of 
the district seem to have been produced without much preliminary 
bending. The tilted blocks form a series of more or less parallel ridges Parallel ridges. 
running lengthwise with the chain, but the intervening depressions, 
unlike those of the Great Basin, where the structure is somewhat simi- 
lar, are true valleys of erosion, and although their direction is deter- “alles of 
mined by the course of the fault, are due to the unequal hardness 
of the formations. In one of these valleys the fault is invariably 
found along the base of the cliff like part of the ridge bounding 
it on the west—the cliff being formed by the truncated edges of 
one or more of the older formations,—while the greater part of the 
valley is dug out of the inclined Carboniferous or Cretaceous shales 
which always cover the western slopes of the ridges, and mark the 
. beginning of a repetition of the formations. 
A section through a typical ridge, starting from the west, shows Typical section. 
first Cretaceous shales faulted under one of the older formations, and 
underlaid by the Banff shales and limestones. The Banff limestones 
usually form the central portion of the ridge, and rise into the higher 
peaks. They are underlain by the Intermediate limestone, followed 
below by the beds of the Castle Mountain group. The latter is broken 
through and faulted up over the Cretaceous shales, and the same suc- 
cession is again repeated. 
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The faults have, however, varying throws, and all the beds from the 
Upper Banff shales to the Castle Mountain group inclusively, are 
brought in different places in contact with the Cretaceous shales, 
which here form the top of the serics. 

The type of mountain structure described above is somewhat unusual, 
and has not, so far as I am aware, been noticed as a prominent feature 
in any of the reports treating of the disturbed belt of the western 
part of the continent. The Basin range structure, which produces a 
similar system of parallel ridges, is caused by normal faulting, and the 
intervening valleys are not due to erosion but to a sinking of the beds 
on the downthrow side of the fault. 

In the southern extenston of the Appalachian region, however, the 
valley of Eust Tennessee presents an almost identical structure, and 
Professor J. M. Safford’s interesting section ‘across this valley might 
almost be taken for an illustration of the structure of this part of 
the Rocky Mountains. The close parallelism between the structures 
of the two regions may be seen by comparing the following description 
with what has been written :—“The length of the section is fifty-two 
miles. Eight great faults are crossed. It is to be observed that no 
great flexures occur. This is the most crowded part of the valley. 
The incipient folds were split open longitudinally, and the south-east- 
ern side of each heaved up and over the north-western. The older 
formation is on the south-eastern side of a fault. In passing from one 
fault in a south-easterly direction to another, the successive formations. 
are mct with in ascending order, until the second fault is reached ; 
passing this, an older formation occurs again, to be followed, as 
before, by newer ones. The formations are thus arranged by the 
faults into successive series, the series being much alike, in fact, to a 
great extent, repetitions of the same thing. In the section there are 
eight of these series between Walden’s Ridge and Chilhowee 
Mountain.”* 

The recent investigations in the Scotch Highlands have also shown 
that the beds there are affected by a similar system of faulting.t 

In the western part of the chain, between the Sawback range and 
the Columbia, the structure is entirely changed ; no reversed faults 
have yet been recognized there, and ordinary and overturned folds play 
the most important role. The greater part of this district has also 
been subjected to regional metamorphism, and all the beds, except the 
purer limestones, are in a more or less altered condition. 

The constituent formations of the two regions, as well as the 
structure, are very dissimilar, and some of the formations, when traced 
westwards, become greatly changed. 





* Geology of Tennessee, 190. 
+ Nature, vol. xxxi., page 2. 
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The formations found in the eastern province consist, in descending Formations 
order,of the Cretaceous shales,the Banff limestones and shales of Devono- province: 
‘Carboniferous age, the Intermediate limestone of Devonian age, and 
part of the Castle Mountain group of Middle and Lower Cambrian age, 
measuring altogether about 18,000 feet. The whole series, notwith. 
standing the gaps in the sequence, is conformable throughout. Ths 
‘Castle Mountain group, in its occurrence along the eastern edge of 
the mountains, contains no beds newer than the Cambrian, and is 
-overlain directly by the Devonian, but in its western extension appears 
to pass up gradually into the Cambro-Silurian. 

In the western province the Cretaceous shales, the Banff Formations 
limestone and the Intermediate Limestone are wanting, and the province. 
highest beds belong to the Silurian—a formation unknown in the 
eastern district. The Silurian or Halysites beds are followed conform- 
ably, in descending order, by the graptolitic shales of Utiea-Trenton 
age, the Castle Mountain group, and the Bow River group of Middle 
-and Lower Cambrian age. The section here has a thickness of 23,000 
feet, the greater part of which is Cambrian. 

The dominant structural features of the eastern district, as stated Dominant 
before, are due to a series of gigantic thrust faults, which have carried 
‘the older formations forward, and placed them in a number of places 
above the highest beds of the series. One of the largest and most 
important of these occurs along the eastern base of the chain, and 
brings the Cambrian limestones of the Castle Mountain group over the = potty 
‘Cretaceous of the foot-hills. This fault has a vertical displacement of 
more than 15,000 feet, and an estimated horizontal displacement of 
the Cambrian beds of about seven miles in an easterly section. The 
-actually observed overlap of the older beds as shown on section D-C , 
amounts to nearly two miles. The angle of inclination of its plane to 
the horizon is very low, and in consequence of this its outcrop follows 
a very sinuous line along the base of the mountains, and acts exactly 
like the line of contact of two nearly horizontal formations. 

The best places for examining this fault are at the gaps of the Bow 
and of the south fork of Ghost River. At the former place the Cre- 
taceous shales form the floor of the bay which the Bow has cut in the 
eastern wall of the range, and rise to a considerable height in the sur- 
rounding slopes. Their line of contact with the massive grey lime- 
stones of the overlying Castle Mountain group, is well seen near the 

‘entrance to the gap, in the hills to the north. The fault plane here is 

nearly horizontal, and the two formations, viewed from the valley, 

appear to succeed one another conformably. The line of junction 

can be traced westward for about half a mile, but towards 

the upper part of the gap becomes concealed, and soon afterwards the 
3 


Undulation in 
fault plane. 


unes little 
disturbed. 


Limestones 
much altered. 


Character of 
fault at south 
fork of Ghost 
River. 


Underlyin 
shales hol 


Benton fossils. 


Second fault. 


34 D THE ROCKY MOUNTAINS. 


Cretaceous rocks bend down and are carried below the surface by 2 
westerly dip. This undulation in the fault plane must indicate a period: 
of disturbance subsequent to that in which the main faulting was pro-. 
duced. 

The Cretaceous shales are bent sharply towards the east in a number 
of places, but with this exception have suffered little by the sliding of” 
the limestone over them, and their comparatively undisturbed condi-. 
tion seems hardly compatible with the extreme faulting which was. 
necessary to bring them into their present inferior position. They 
are, however, very soft, and doubtless owe their immunity to this fact.. 
It is otherwise with the overlying limestones, which have been strongly 
corrugated in many places, and are often whitened and cracked in the 
vicinity of the fault plane,the cracks having been subsequently filled with 
calc-spar. Enclosed argillaceous béds have also been turned into 
schists, and the banded appearance of much of the limestone is, no- 
doubt, due to the shearing caused by the thrust. | 

At the gap of the south fork of Ghost River, where the fault was. 
next examined, the Cretaceous shales, after dipping below the surface, 
rise again about a mile farther up the valley, and remain exposed for 
some distance before they finally disappear. The Castle Mountain 
group here is reduced to a mere tongue, only a few hundred feet thick, 
separating the Intermediate limestone from the Cretaceous, but, 
as it thickens out greatly when traced westwards, its faulted character: 
is very evident. The section at this point has a further interest in 
the fact that a number of Benton fossils were found in the shales. 
directly under the limestone, while a couple of miles north, along the 
strike of the beds, the overlying limestone yielded Cambrian fossils. 

The plane of the fault dips to the north after passing the south fork 
of Ghost River, and at the gap of the Devil’s Lake valley the shales 
have disappeared, and the section shows only the overlying limestones. 

The small area of Cretaceous shales observed by Dr. Dawson in the 
bottom of the valley of the Elbow River, about two miles west of the 
edge of the Palæozoic rocks, is probably to be accounted for by the- 
continuation of the same great thrust fault to the south of the Bow, 
repeating the conditions described on the south fork of Ghost River. 

Going up the Devil’s Lake valley, along which the main section is. 
measured, the flat lying beds of the Castle Mountain group, overlain in 
the higher peaks by the Intermediate limestone, are observed to occupy 
both sides of the valley for some miles. Farther up they dip to the 
west, and are overlain successively by the Banff limestone and the. 
Cretaceous shales, and then the sequence is again broken, and the lat- 
ter are faulted for a second time under the older beds. This fault has 
a steeper hade, and consequently a straighter outcrop than the one 
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described before, and its throw is also much less, as it nowhere exposes 
beds lower than the Banff limestone. It follows a large straight valley 
running lengthwise through the whole extent of the Fairholme Moun- 
tains, and bas also been traced north of the Devil’s Lake valley for some 
miles. It runs about N. 25° W. 

The distribution of the Cretaceous shales along the eastern side of Distribution 
this fault is somewhat peculiar, as they have been preserved only in 
patches at the summits along the longitudinal valley which accompanies 
the fault, and have been removed from all the lower parts by denuda- 
tion. They are consequently not seen at the low elevations at which 
deep transverse valleys, like those of the Devil’s Head and Bow, cross 
the line of fault. 

About a mile farther west, still going up the Devil's Head valley, Beds much 

: À . urbed. 

the beds in the mountains to the north suddenly become violently 
folded, indicating that a third line of disturbance is reached. The 
folding here is not accompanied by much faulting, and is caused by the 
-disturbance of the beds in the prolongation of a faulted line. Traced 
to the north, however, it soon develops into a well-defined fault, and in 
a few miles has a throw of several thousand feet, and brings the Lower 
Banff limestone up against the Upper Banff shales. The line of this 
fault strikes more to the west than the preceding one, and if continued 
south would join the latter a short distance south of the valley. 

A fourth fault crosses the valley about two miles east of the west Fourth fault. 
end of Devil’s Lake, and as it brings the Intermediate limestone over 
the Banff, must have a throw of about 6000 feet. This fault, like the 
one last referred to, dies out when followod southwards, and near the 
Bow is represented by an anticlinal fold. Traced northwards into the 
Palliser Range, newer heds are introduced in consequence of the in- 

-creased elevation, and in place of the Intermediate limestone overlying 

the Banff series, as in the valley of Devil’s Lake, the Banff series over- 
lies the Cretaceous shales. A comparison of section G, in the accom- 
panying series of sections, with the corresponding part of the general 
section, will make this clear. 

West of this faulted region comes the Cascade trough, x wide depres- Cascade trough 
sion based mainly on Cretaceous shales. The shales here are coal- 
bearing, and on this account the basin was examined with some care 
by Dr. Dawson during the course of his exploration, and a detailed 

.account published in the Annual Report for 1885. (See Part B, p. 126.) 
The synclinal fold described by him is not evident along the line of 
the general section, but is well shown a few miles farther south, in the 
transverse ridges between the Bow and the Kananaskis, The attitude 
Of the beds here is illustrated in the two sections H and K. The lime- 
stones on the west have been broken and shoved forcibly over the 
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Cretaceous shales, and in their forward movement have folded the- 
latter and even overturned them in places. The axis of this fold 
gradually approaches the western boundary of the basin to the north- 
ward, and must become nearly coincident with the eastern edge of the- 
limestone in the vicinity of the entrance to the White Man's Pass. 
North of this, it is highly probable that, for some distance at least,. 
only the eastern limb of the fold is present, but the fragmentary char- 
acter of the sections exposed in this part of the valley made it impoe-. 
sible to prove this satisfactorily. 

The fault along the western edge of this trough has been traced from. 
the Kananaskis River, in a direction about N. 35° W., for about forty 
miles, and must also extend southwards for some considerable distance,. 
as it is found there in full force. It appears to attain its maximum 
throw nearly opposite Canmore, where it cuts through the Inter- 
mediate limestone, the whole Banff series, and at least 4000 feet of’ 
Cretaceous, indicating altogether a displacement of over 10,000 feet. 
To the north the throw rapidly diminishes, and the Intermediate lime- 
stone, followed by the various members of the Banff series, are succese-. 
ively buried by the Cretaceous shales east of the fault. The gradual 
disappearance of these formations is plainly shown in the naked easterly 
slopes of Cascade Mountain, and in the same range the intimate rela- 
tions existing between ranges and faults may also be observed. This. 
range is built of limestone beds dipping westwards, and presenting 
their truncated edges to the east, and where cut by the Bow Valley has 
an elevation of over 5000 feet. It descends to the north in close con- 
nection with the decrease in the throw of the fault, and, after the lat-. 
ter passes into an anticlinal fold, becomes reduced to a low, rounded 
ridge. 

The limestones west of the fault are often bent by their pressure- 
against the beds on the eastern side into a succession of sharp folds, 
and are occasionally completely overturned. They also show disturb-. 
ances in the altered and cracked appearance of the strata in the 
immediate vicinity of the faulted line. 

In addition to the principal dislocation along the western edge of’ 
the Cascade basin, a couple of smaller faults are also known to occur 
on the eastern side, but were not accurately determined. They are- 
instrumental in repeating some of the upper beds of the Banff series, 
but are otherwise of little structural importance. 

West of the Cascade basin and range, and running along the eastern. 
base of the Vermilion Lake range and Terrace Mountain, is a second 
great fault, almost equal in importance to that just described. The 
Cretaceous is absent here, so far as known, and the Upper Banff lime- 
stones and overlying quartzites and shales, which now form the top of” 
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the series, are folded back on the eastern side of the fault, and are 
overlaid by the older Intermediate limestone. The thermal springs 
previously mentioned are situated in close proximity to the line of this 
fault. 

A third fault occurs east of the Sawback Range, and has displaced Fault cast of 
the beds to a greater extent than any met with west of the gap, as it Range. 
cuts through the Banff series and the Intermediate limestone, and 
exposes about 5000 feet of the Castle Mountain group. The fracture 
here is either compound or encloses fragments of both the Intermediate 
and the Banff limestones, which have been sliced off and carried to the 
surface. Incomplete sections of both these formations are found along 
the line of fault between the Castle Mountain group and the Upper 
Banff shales, and in one case the beds of the latter, folded closely 
together and thrown into an upright position, form a series of sharp 
peaks running parallel with the range. The high hade of this fault, steep hade. 
and close parallelism of the beds both above and below it, are some. 
what remarkable, but are features not infrequently met with in the 
reversed faults of highly disturbed regions. In most of the faults 
already noted the hade corresponds very closely with the dip of the 
overlying beds, and a steeper tilting of the strata enclosing the fault 
plane would cause them to assume much the same appearance. 

A fourth line of fracture and disturbance—counting from the Cascade Fault east of 
basin—but the eighth from the gap, and the last of the series, occurs tain. 
at the eastern base of the Castle Mountain range, and forms the 
dividing line between the two geological provinces. The faults and 
foldings along this line are as yet imperfectly understood, and will 
require much additional examination. They are extremely complicated, 
and a glance at the accompanying section will show their rapid change 
in character along the strike, and the little correspondence existing 
between neighboring parallel sections. 

The general section crosses the Bow Valley opposite Pilot Mountain, Direction of 
and is continued on to the Bow River anticlinal, and then jogged north-“"™ section 
wards along the strike to the entrance to the Hector Pass. In this 
section the beds are bent into a synclinal attitude, and the formations 
represented in the Sawback Range, after dipping below the Bow Valley, 
are repeated on the other side in Pilot Mountain, and their easterly 
dip is then maintained until the beds of the Bow River group are 
exposed. Disturbed lines, probably accompanied with some faulting, Disturbed lines. 
cross this section near the centre of the Bow Valley, and again west 
of Pilot Mountain near the point of contact of the Bow River and 
Castle Mountain groups. 

Section M—L crosses the disturbed belt about fourteen miles further 

n ear the summit of Johnson Creek, and is broken by two large 
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Section near faults. The most easterly of these places the Castle Mountain group 
ohne Creek. over the Banff series, and brings beds together which are normally 
separated by over 12,000 feet of intervening strata, and the one to the 
west lifts the beds of the Bow River group over the upper part of the 
Castle Mountain group. The latter group, in its recurrence here, is 
continued upwards into beds holding Cambro-Silurian fossils, while 
farther east it is Cambrian throughout, and is overlain by the Devonian. 
Section pore Section O—N, sketched north of Baker Creek, about eight miles 
farther along the strike, shows a great thrust fault, something like 
that occurring along the eastern edge of the mountains. The beds 
here seem to have been first completely overturned, and then the upper 
limb of the anticlinal torn from the lower and slidden along it for 
miles, as the beds brought in contact indicate a vertical displacement 
of over 10,000 feet. The disturbance east of this fault has been intense, 
and has produced much folding and alteration. In one case, about a 
mile north of the section, some of the Bow River group conglomerate 
was found interbedded with the Banff limestone, either folded or 
faulted in, in some way not easily understood. This section shows 
the relations of the formations, north of the valley of Baker Creek, but 
going south the fault plane must either bend suddenly downwards or 
is let down by a cross fault, as the southern bank of this valley shows 
only the beds of the Castle Mountain group. This uneveness of the 

fault plane probably indicates a second period of disturbance. 
West of this line of disturbance the structure of the mountains changes 
completely, and reversed faults and westerly dips, hitherto all import- 
. ant, cease to be the prevailing features. The Castle Mountain range— 
the first range in the western geological division—has the form of a 
Synelinal ona: gentle syncline, and is built of the shales, quartzites and conglomerates 
of the Bow River group, overlain by the massive dolomites and the 
limestones and shales of the Castle Mountain group. This syncline is 
followed by a great anticlinal fold, which brings up the lowest beds. 
found in the range. The seemingly prodigious thickness of the Bow 
River group in this anticlinal, as shown in sections M—L and O—N, is 
probably due, to some extent at least, to repetitions caused by sub- 
sidiary foldings. Farther west in the watershed range the beds bend 
under a second moderately flat synclinal, and are then displaced by a 
steep fault. These folds all strike about N. 35° W. The dips are 
shown in the accompanying section and need not be described. The 
fault mentioned above passes between Mount Stephen and Cathedral 
Mountain, and on the opposite side of the valley runs through the 
eastern shoulder of Mount Field. It has a hade of 75° anda down- 

throw to the west of about 3000 feet. 


Bow River The beds of the Bow River group, almost buried by this fault, are 
group. 


Great 
Disturbance. 
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arched up again by a second anticlinal, and are then exposed for some 
distance along the base of Mount Stephen, but disappear finally 
about a mile east of Field. They are overlain and followed round the 
anticlinal by the dolomites of the Castle Mountain group, of which the 
upper and greater part of the mountain consists. 

West of Mount Stephen, in Mount Dennis, the beds become violently Mount Dennis. 
flexed, and at the same time the dolomites are replaced by cleaved 
dolomitic argillites. These beds have been classed with the Castle 
Mountain group, but the reference is not altogether free from doubt. 
They are sharply separated from known horizons by the disturbed belt 
noted above, are destitute of determinable fossils, and are also much 
more argillaceous than the typical Castle Mountain dolomites, but 
closely resemble in this respect the shaly bands which occur all through 
that formation, but which are especially characteristic of its upper part. . 
To establish their relationship satisfactorily, however, it would be 
necessary to measure a connecting section in a less disturbed district. 

These beds are cut by a series of small calvite or quartzite veins, 
which run nearly parallel with the bedding, and are often metalliferous. 
They are found in the valley of the Otter-tail,. where they consist 
of soft, greenish, imperfectly schistose beds, dipping to the west 
at a high angle, and in the Van Horne and Otter-tail ranges, 
where they are characterized by lower dips and are associated with 
reddish slates and limestones. Both these ranges are traversed by a 
longitudinal system of nearly vertical cleavage planes, and also by a 
second less conspicuous set running nearly at right angles to the first. 

Mount Hunter, west of the Van Horne Mountains, owes its origin Mount Hunter. 
to a band of heavy bedded limestones, which here occurs in this series, 
and has been bent almost at right angles in the peculiar manner shown 
in the section. West of this point the prevailing dips are to the east. 
The valleys of the Wapta and Beaver-foot are underlain by soft, green- 
ish schists, almost exactly the same as those found in the valley of the 
Otter-tail, bat dipping in the opposite direction. In the Beaver-foot 
Range the Castle Mountain group is overlain by newer beds, and the 
whole series along the section cut by the Wapta River is bent into a syn- 
clinal attitude and overturned to the west. South along the range this 
syncline flattens out,and opposite Palliser the upper beds are only slightly 
bent. There is reason to suspect, however, that the beds here are dis- 
placed by a fault. West of the Beaver-foot range,—the most westerly 
range of the chain—in the Columbia valley, the beds of the Castle 
Mountain group are represented by impure shaly limestones, passing 
into calcareous and often somewhat altered argillites. These beds 
have a westerly dip, and are sharply corrugated in places. They are 
cut by a set of small calc-spar veins, which have usually nearly the 


Conclusion. 
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same inclinations as the strata, and are crumpled in a similar manner 
with the beds. 

The portion of the Rocky Mountains examined in the construction 
of the accompanying section is thus characterized in its eastern part 
by a series of great fractures and thrust faults, in the centre by broad, 
sweeping folds, and in the west by folding and crumpling, accom- 
panied by the development of cleavage-planes and a limited amount of. 
metamorphism. Among ite other more important features, may also 
be noted the absence of recognizable unconformities, the absence of 
any of the older crystalline schists, the relatively smaller amount of 
disturbance in the central parts of the range than towards the edges, 
the want of similarity in the sequence of the formations east and 
west of the axis, and the marked preponderance of calcareous beds 
between the Middle Cambrian and the Cretaceous. 


Norres on Economic MINERALS. 


The following notes are partly reprinted from the Preliminary 
Report given to the Director on my return last autumn, and since 
published in the Report of the Minister of the Interior. 

The section of the mountains in the vicinity of the railway contains 
a, variety of mineral deposits, and has every indication of becoming an 
important mining region. The Cretaceous beds of the Cascade trough 
hold a number of seams of excellent coal, while farther west the Cam- 
brian and Cambro-Silurian limestones and schists, which cover most of 
the country between Silver City and the Columbia, are almost every- 
where metalliferous, and few mountains have been prospected in this 
district which have not yielded ores of some kind. 

In the past season, with the exception of some work in the Otter-tail 
valley and in the Banff coal mines, little mining of any importance haa 
been attempted, but prospecting has been actively and successfully 
engaged in, and a number of valuable discoveries are reported. 

In the Silver City district, mining at present is at a standstill, and, 
beyond prospecting, nothing is being done. 

In the Otter-tail district, the Otter-tail Gold and Silver Mining Com- 
pany have worked three claims during the season. One of these, the 
“ Louis” claim, is situated directly under the railway track, about one 
and a quarter miles east of the Otter-tail station; the other two are on 
the east side of the creek, about a mile and a half up the stream from 
the railway crossing. A good road has been constructed from the 


. railway to the mines, and effective preparations made for bandling the 


ore, A little farther up, the Otter-tail is joined from the south by the 
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Wet-feet Creek, on which is situated the « Copper Bonanza,” one of 
the best seams in the district. A large number of other claims have 
been staked out, one company alone owning twenty, within a circuit 
of a few miles; but, with the exception of those mentioned above, | 
none are being worked at present. The uncertain state of the mining 
laws, and the extra expense and trouble necessitated by having to 
register both with the Dominion and Provincial Governments, is 
largely responsible for this state of affairs, The ore in this locality is 
an argentiferous galena, associated with some copper, zinc and traces 
of gold, and occurs in small quartz or calcite veins running parallel, 
or nearly so, to the strike of the calcareous schists, shales and lime- 
stones, which form the country rock of the district. The seams are 
smal], seldom exceeding eighteen inches in thickness, but the ore is 
reported to contain a high percentage of silver. A stamping mill has 
been put up near the Canadian Pacific Railway crossing of the Otter- 
tail, by the ‘ Rocky Mountain Mining and Ore Reduction Company,” 
and the ore from the different mines is now crushed and concentrated 
before shipment. 

Near Field, Messrs. Coffman & Weitman have opened up the 
‘‘Monarch”’ and “Cornucopia” claims in Mount Stephen, and the for- 
mer especially now presents a very favorable appearance, showing 
over 61x feet of solid galena. The ore here is deposited in what miners 
call a “‘blanket-lode,” and appears to impregnate a zone of interbedded 
caleareous rocks. It has been traced along the face of the mountain 
for several hundred yards, and, since I was there, Mr. Pattie, of Carle- 
ton Place, by blasting out a trail around an almost vertical cliff, has 
been enabled to explore it still farther, and reports the discovery of a 
nine-feet deposit. The galena is low-grade in silver, containing only 
from four to eleven ounces to the ton, (see axsays 19-22, Part x, 
Annual Report of the Geological Survey for 1885,) but possesses com- 
pensating advantages in the extent of the deposit, the easy and com- 
paratively inexpensive manner in which it can be worked, and in its 
proximity to a railway station. | 

A vein of calcite, flecked through with grains of cinnabar, is being 
opened near Golden City, and is interesting as being the only deposit 
of the kind known in the entire region. ‘ 
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To AuFrep R. C. Setwyn, C.M.G., LL.D. FRS. 
Director of the Geological and Natural History Surrey of Canada. 


Srz,—I beg herewith to submit a report, with illustrative maps, on 
the geology and natural resources of part of Northern Alberta, and 
the western portions of the Districts of Assiniboia and Saskatchewan. 
Although to a certain extent preliminary, and by no means exhaustive 
in ita nature, on account of the short space of time in which it was 
necessary for me to examine so large a tract of country, this report 
will, it is hoped, serve as a sufficient guide, for the present at all 
events, to point out the extent, position and character of the mineral 
wealth of the district. 


I have the honour to be, 
Sir, 
Your most obedient servant, 


J. B. TYRRELL 
OTTAWA, lst June, 1887. 


Note. 


The elevations given throughout this report are partly those deter- 
mined instrumentally by the engineers of the Canadian Pacific Rail- 
way, partly those given in the ‘“ Report on the Canadian Pacific 
Railway, 1877,” (old location) which have also been determined instru- 
mentally, wherever it has been possible to fix the point to which the 
elevation there given refers, but for the most part they have been 
determined by readings taken with a mercurial barometer and two 
aneroids in 1886, with two aneroids in 1885, and with one aneroid in 
1884, compared with readings taken regularly by the Meteorological 
Service at Calgary, Medicine Hat, and Edmonton. The heights of 
the first two of these three places have been fixed from the railway 
survey, while the height of the cistern of the barometer at Edmonton 
is taken as 2210 feet. 

The bearings are everywhere given with reference to the true 
meridian. 

The invertebrate fossils have been determined by Mr. J. F. Whiteaves 
of this Survey; descriptions and figures of the new species here men- 
tioned being given in his “Contributions to Canadian Palæonlology, 
Vol. I., Part 2,” while for the determination of the plant remains, I am 
indebted to the kindness of Sir J. W. Dawson of Montreal. 

Our thanks are also due to Capt. E. Deville, Surveyor-General of 
Dominion Lands, and to the officers under him, as well as to Mr. G. U. 
Ryley, Clerk of Timber, Mineral and Grazing Lands, for placing plans 
of all the surveys made within the district at our disposal, also to Mr. 
Charles Carpmael, the Director of the Meteorological Service, and to 
the observers at Calgary and Edmonton, for the barometer readings 
taken by them during 1884, 1885 and 1886. 
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The district described in the following report, and embraced in the Region covered 
map which accompanies it, lies between the 51st and the 54th parallels, ing 
north latitude, from longitude 110° to 115° 15’ west, including an 
area of over 45,000 square miles, the greater part.of which is situated 
in the northern portion of the District of Alberta; but the western 
edge of both the districts of Assiniboia and Saskatchewan has been 
included, as it is generally impossible to make natural geological 
boundaries coincide with political ones. The area is drained in its Rivers draining 
southern portion by the Red Deer River and the tributaries which flow’ 
nto it, and in its extreme south-western corner by the Ghost River and 
a few small streams which likewise flow into Bow River, all which 
waters find their way into the South Saskatchewan. In its northern 
portion it is drained by the North Saskatchewan with its tributary 
Battle River, and by the other smaller streams which join these two 
main waterways. 

The three different kinds of country commonly found in the West; Three kinds 
namely, prairie, partly wooded country, and forest; are represented ee, 
within the limits of this district. Of these the two former constitute 
the greater part of the surface, while the area of forest is small, consist- 
ing only of the Beaver Hills and the district stretching south-westward 
from Edmonton, south of the Saskatchewan and west of the Pigeon 
and Battle lakes, and within the disturbed region of the foot-hills 
shown in the south-western corner of the map, though small patches of 
thickly wooded country may occur here and there in the half-wooded 
area. The prairie or Great Plains here find their north-westerly 
boundary, which latter may be defined in general terms as follows :— Extent 
Beginning ten miles west of Calgary at the Bow River, thence north ee 
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thirty-five miles to the Morley Edmonton trail, along this trail to the 
Lone Pine, then on a bearing averaging about twenty degrees north 
of west to the easterly limit of the map. South of this line lies the 
wooded district north of the Neutral Hills, which may be regarded as 
a sort of outlier of the half-wooded country towards the northern 
edge of the plains. With the exception of the small forest areas 
mentioned above, the rest of the region consists of half-wooded 
country, with groves of poplar and willow, separated by open glades 
and grassy stretches of greater or less extent. This part is thus 
most attractive, both to the traveller in search of natural beauties and 
to the would-be settler looking for a place where to make for himself 
a comfortable home in the shortest possible time. 

The region to the south had already been explored, and its main 
geological and topographical features clearly shown by Dr. G. M. 
Dawson in the Geological Survey Report for 1882-84. Its capabilities 
as a ranching country have now been proved beyond dispute by ex- 
periment. But it was felt that something more should be known of 
the great region lying to the north of this essentially ranching district; 
the great fertility of which as an agricultural country has already 
been pointed out by Dr. Selwyn, Prof. Macoun and many others who 
have travelled through it, while the deposits of coal in it seem to be 
practically inexhaustible. Especially towards the north, however, the 
country is thickly covered with drift deposits, through which very 
few streams cut down to the underlying rocks. Added to this, its 
generally wooded surface so completely shuts off the view for any con- 
siderable distance, that it would be impossible to make out some of the 
minute details of the geology without examining the country foot by 
foot and, in some cases, even without boring, either of which would 
require a much longor time than I had at my disposal. 

I have taken as a geographical basis in the preparation of the 


* accompanying map, the surveys made by the Dominion Lands Depart- 


ment. The surveyors employed by that Department have instrument- 
ally run east and west base lines, and meridian township-outlines, 
through the greater portion of the district, and subdivided the town- 
ships in the vicinity of settlements, as well as traversed the Red Deer, 
Battle and North Saskatchewan rivers through subdivided townships. 
Mr. Doupe, one of the surveyors, has also made an excellent micro- 
meter traverse of the last-mentioned river from Rocky Mountain 
House to the western limit of the subdivided country. The upper 
courses of the Red Deer and Clearwater rivors are laid down from 
plans of timber limits filed in the Government Timber Office in 
Ottawa. 
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The distinctive character and contour lines of the hills and lakes, Methods of 
and the. courses of the rivers outside the subdivided country in the™"™ 
more open districts, have been laid down from odometer surveys made 
by myself in 1884, by Mr. H. Hamilton, my assistant, in 1885, and 
by Mr. D. B. Dowling, my assistant, in 1886, and from canoe traverses 
made by myself in all three years, while the topography of the Beaver 
Hills and other thickly wooded tracts have been plotted from track - 
surveys made by myself, the bearings being taken with a prismatic 
compass, and the distances estimated chiefly from the time occupied 
on each course, checked by latitudes taken with a sextant of seven- 
inch arc. 

The names employed are chiefly those found on Hector and Palliser’s wanes 
map of 1863, or on the Dominion Land map of 1886; but when others °mployed. 
have been considered necessary, those used by the Cree Indians or 
English translations of them, have been inserted; or if, as in some 
cases, these names would have led to confusion with other places not 
far distant, liberty has been taken to apply such new ones as may be 
thought appropriate. 


FORMER EXPLORATIONS, 


Of the earlier explorations of this region, the first of which any feel fie 
record remains was sent out by M. Bigot, the Intcndant, and de la region, 1 
Jonquiére, the Governor of Canada in 1750, under the command of M. 
Legardeur de Saint-Pierre, to find a route to the western sea by the 
Saskatchewan River, which had been discovered and ascended as far 
as the Forks by one of the sons of M. de la Verendrye in 1748, Both 
M. de Saint-Pierre and his lieutenant, M. Boucher de Niverville, were 
overcome by the difficulties of the journey, and obliged to turn back, 
but some of their men pushed on and succeeded in reaching the moun- 
tains, where they founded Fort La Jonquière in 1751, at a distance, as À cl 
stated by M. de Saint-Pierre, of 300 leagues beyond Fort Paskoya, on 
the Paskoya (or Saskatchewan) River, near the mouth of Carrot River. 

I am unable to find out whether these men ascended the north or the 
south branch of the Saskatchewan above the Forks, but it is probable 
that they followed the north branch, as the Indians along its banks 
belonged to the friendly tribes that bad been known for some time 
around Lake Winnipeg, while the tribes on the plains to the south- 
west were always understood to be very fierce and hostile. 

At all events, as these intrepid voyageurs were the first to reach the 
Rocky Mountains in Canadian territory, the expodition is worthy of 
notice, even though their route and the position of the fort founded: by 
them be undeterminable.* 


Fidler, 1792. 
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The next expedition of which I find any mention, is that of Mr. 
Fidler, whose route is laid down on Arrowsmith’s map of North 
America, 1811. He started from old Fort George, which was situated 
on the north branch of the North Saskatchewan River, four and a half 
miles above the mouth of Moose Creek, in 1792, and travelled ina 
south-westerly direction, crossing the Battle, Red Deer and Bow rivers, 
reaching apparently as far south as the Little Bow River, or Willow 
Creek, near the base of the mountains. In 1793 he returned to the 
Saskatchewan, by a route a little east of the one that he had followed 
going out, crossing the Red Deer at the mouth of Rosebud Creek, 
which he calls “ Edge Coal Creek,” opposite which the following note 
is written on the face of the map: “Great quantity of coals in this 
creek.” With the exception of tho coal-seam mentioned by Sir Alex. 
Mackenzie as having been seen by him on Great Bear River in 1789, 
this is the first record of the discovery of coal in the Canadian North- 
West Territory. 

But one of the most indefatigable of the early explorers was Mr. 
David Thompson, an officer of the North-West Fur Trading Company, 


D. Thompson, who at the close of the last and atthe beginning of the present century, 


His 
explorations. 


travelled and traded throughout tho country between Lake Superior 
and the Pacific. An enthusiastic geographer, neither the adventures 


*of the journey nor the business of trade, hindered him from making 


a survey of some kind, of the route he was traversing, or when remain- 
ing at a post or “ House,” of determining, as far as possible, its true 
position by numerous astronomical observations, and it is much to be 
regretted that the results of his work have, up to the present, remained 
almost entirely in manuscript. 

From his field note-books, which the Crown Lands Department of 
Ontario has kindly allowed me to consult, the following notes with 
regard to his travels have been hurriedly gathered :— 

Journeying westward in the autumn of 1798, he called at Fort 
George on his way to Lac La Biche, and in the spring of 1799 spent 
a few weeks at Edmonton, then known as Fort Augustus, before going 
north to the Athabasca River and Isle à la Crosse. In March, 1800, he 
made a hasty survey of the trail then used on the south side of the 
river, between Fort George and Edmonton, and on the fourth of May 
embarked at Rocky Mountain House and descended the Saskatchewan 
in a boat, reaching Fort George on the twelfth of May, and the Grand 
Rapids, at the mouth of the river, on tho sixth of June, making an 





*Les Varenne de Verendrye, by Pierre Margry in Revue Canadienne, 1872. Mémoire ou 
Journal de Legardeur de Saint-Pierre, in the Canadian Archives Office in Ottawa, and published 
in “ Report of Canadian Archives by Douglass Brymner, archivist, 1886. Ottawa, 1887. 
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excellent track-survey for the whole of the distance. He saw the out-Thomson’s 
crop of the “ Big Coal-Seam,” but as its face had crumbled down and °*P/°r#tions. 


was largely covered with wet earth, he speaks of it as ‘ crude bitumen 
mixed with earth” oozing out of the bank about eight feet above the 
surface of the water. In October of the same year, he started on horse- 
back from Rocky Mountain House, and taking the trail up the west 
side of Clearwater River, reached the Red Deer, which he followed for 
a considerable distance into the mountains to a large camp of Kootanie 
Indians, whom he induced to return with him to the “House.” On 
the seventeenth of November he again set out for the south, and came 
to the Bow River, not far from the present site of Calgary, continuing 
along its banks in a direction a little south of east as far as the mouth 
of Spitcheo or High River, where a large band of Piegans had pitched 
their camp. After spending a few days in establishing friendly rela- 
tions with these Indians, he turned back and followed the Bow River 
a short distance into the mountains, and then struck northward from 
about the vicinity of Morley to Rocky Mountain House. In the 


summer of the same year Duncan McGillivray, apparently acting D. MoGillivray 


under Thompson's instructions, and starting from the Post last men- 
tioned, followed the Saskatchewan to its source in a small lake in the 
mountains, and even crossed the summit and descended a short dis- 
tance down Blaeberry River. 

In 1801, Thompson mace a track-survey of the route between Rocky 
Mountain House and Edmonton, apparently following a trail which 
led south of Gull Lake, and finally, in 1807, he left Rocky Mountain 
House.* He followed the Saskatchewan to its source in the mountains, 
and crossing the summit in latitude 51° 49’ 25” on his way to the west 
coast, descended to the Columbia, down a stream which flows into the 
latter in latitude 51° 30’, evidently the Blaeberry River. 


In 1814, Gabriel Franchére left Fort George or Astoria, at the mouth aa 


of the Columbia River, and crossed the mountains by the Athabasca 
Pass; then travelling by way of Athabasca River and Lac La Biche, 
he reached the Saskatchewan near tho mouth of Dog Creek, a short 
distance above Fort George. From this point he descended in a 
canoe to Lake Winnipeg, which he reached on the twenty-fifth of June, 
having been two months and twenty-one days from the Pacific coast. 
Though there is nothing of geological interest in his narrative, it 

* There were, inthe North-West Territory, three trading-rosts which commonly went by the 
name of Rocky Mountain House, one on Peace River, also known as Hudson’s Hope; one on 
the Athabasca, now generally known as Jasper House, which was a supply post on the old traders’ 
route through the mountains, and described by Ross Cox, Franchère, and others of the older 
travellers, and the post on the Saskatchewan. near the mouth of the Clearwater, which is marked 
as Acton House on some of the older maps. The third only is so named in this report. 


t Narrative of a Voyage to the North-west Coast of America, in the years 1811, 1812, 1813 and 
1814, by Gabriel Franchère. English Edition, New York, 1854, 
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abounds in lively descriptions of the country passed through, and of 
the manners of the native tribes with whom he came in contact, more 
especially, however, those on the western side of the mountains. 
Drummond, 10 the summer of 1825, Thomas Drummond, assistant naturalist in 
1825, Franklin’s second overland expedition,* ascended the Saskatchewan 
as far as Edmonton on his way to the mountains, and in the spring of 
1827 returned east along the banks of the same river, collecting speci- 
mens of plants and animals, which were afterwards described by Sir 
Wm. Hooker and Sir John Richardson. 
pieces In this latter year, David Douglass} crossed the mountains from 
British Columbia by the Athabasca Pass, and reaching the Saskatche- 
wan at Edmonton also descended it on his way east, being engaged, 
like Drummond, in collecting botanical and zoological specimens. 
SirG.’Simpson, 10 the summer of 1841, Sir George Simpson,f Governor of the Hud- 
‘grosees the  son’s Bay Company, crossed the northern and western portions of the 
district on his journey across the continent. Turning to the south side 
of the Saskatchewan at Fort Pitt, he followed, as far as we can learn 
from his narrative, the trail travelled also by Dr. Hector in the spring 
of 1859; passing the ‘chain of lakes” at the source of Vermilion River, 
and going north of the Beaver Hills, he reached Edmonton on the 
evening of the fourth day from Fort Pitt. From Edmonton he directed 
his course more to the south, camping on the first night at Smoking 
Weed Creek, now known as Pipestone Creck, and on the second by the 
shore of Gull Lake. After fording Blind Man River, he reached 
Reedy Lake, probably ‘“ Swan Lake,” beyond which he passed over the 
ridge of hills to the south-west, and following the wide open valley of 
Medicine River, crossed the Red Deer at the old ford, and thence 
directed his course to the cafion on the “ La Biche” or Little Red Deer 
River. Here he turned westward, sometimes tracking up the river, and 
sometimes wading through deep swamps, till he reached the Devil’s 
Lake Gap, where he entered the mountains. His narrative is very racy, 
and deals rather with the incidents of the journey than with the coun- 
First notices  t'Y passed through. In giving a short account of Edmonton, however, 
Jo eae. he mentions the occurrence of coal in the river banks close to the town, 
and though the thickness of the deposit is greatly exaggerated, it is 
one of the first notices that we have of the existence of coal on the 
Saskatchewan. 
Sir John Richardson, in 1551, makes the following mention of the 
presence of coal in the same locality: “Mr. Drummond procured me 


* Narrative of a Second paneer to the Shores of the Polar Sea, by John Franklin, Capt. 
R, N., pp. 303-813. 

t For an account of the oies of David Douglass in America, Hooker refers to the “ Com- 
panion to the Botanical Magazine, vol. II.,”’ which, however, to me has been inaccessible. 

t Narrative of a Journey round the World, by Sir Geo. Simpson, London, 1847, vol, I..pp. 97-114. 
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specimens of cval with its associated rocks at Edmonton, on the north 
branch of the Saskatchewan,” and “clay ironstones occur in the clay 
beds” which are found in the same section with the coal seam. He 
considers these beds, with the coal-bearing horizon on the Mackenzie 
River, as of Tertiary age.* 

In the autumn of 1845, Father De Smet came across the Rocky pg gmet, 1845. 
Mountains from British Columbia through the White Man’s Pass, 
reaching first Rocky Mountain House, and then Fort Augustus or 
Edmonton. From the mouth of White Man’s Pass he appears to have 
ascended Bow River, crossed over to the Red Deer and probably after- 
wards to James River, following the old trail down this stream till it 
crossed to the Clearwater, down which he turned to the Mountain 
House. In his account of tho journey, he speaks of seeing coal on one 
of the branches of the Red Deer “apparently very abundant,” adding 
‘that it abounds east of the mountains on the Saskatchewan and 
Athabasca.”’ It is probable that the former remark refers to a coal- 
seam which is reported by the Indians as cropping out on James River, 
inside the area of the foot-hills.* 

But by far the most interesting and important expedition which has 
visited and explored this district, was that sent out by the British 
Government under the eommand of Capt. Palliser, assisted by Capt. 
Blackiston, with Dr. Hector as geologist, and M. Bourgeau as botanist. 

In the summer of 1857 the expedition reached Fort Carleton, whence Capt. Palliser’s 
Capt. Palliser returned east for the wintor, while Dr. Hector went on er ae 
as far as Rocky Mountain House with a dog-team, travelling overland 
on the journey up and returning on the river. ‘In the spring of 1858, 
after the arrival of Capt. Palliser, the whole party set out from Carle- 
ton, and after rounding the Elbow of the Saskatchewan, kept a course 
almost due west, crossing Battle River a little below and again a little 
above the Elbow, and passing south of Buffalo Lake, across Tail Creek 
and Red Deer River’, reached a point on Rosebud Creek, where they 
split up into four smaller parties. Capt. Palliser kept to the south, 
spending the rest of the summer on the plains or in the mountains 
beyond the limits of the present map, returning to Edmonton on the 
20th of September. Dr. Hector turned west to the Old Bow Fort, and 
then into the mountains, coming out by the Saskatchewan from 
Rocky Mountain House, keeping the winter trail by the north end of 
Gull Lake to Edmonton, which he reached on the 7th of October, 
Capt. Blackiston went south to explore the North and South Kootanie 
Passes, while M. Bourgeau went west into the mountains in search of 


® Journal of a Boat Voyage through Rupert’s Land, p. 195. 
* Oregon Missions by Father P. J. De Smet, New York, 1847, pp. 15)-160. 
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Explorations’ plants. On the 22nd of October, Hector started on a nine days’ ex- 

by Dr. Hector. Dioring tour down the Saskatchewan, and on the 26th of November 
undertook an excursion to Ghost River, taking what is now the 
Edmonton-Calgary trail to the mouth of Blind Man River, then after fol- 
lowing up the Red Deer River for a considerable distance, turned south 
to Little Red Deer River, entering the foot-hills at the cafion on -this 
stream, which he followed up to Prairie de la Graisse, across which he 
passed to Ghost River. On the return trip he followed the old trail 
which crosses Dog Pond Creek at its mouth, and Red Deer River a 
short distance below the confluence of the Little Red Deer, reaching 
Edmonton again on Christmas-eve. The rest of the winter was spent 
by him in making an excursion to Jasper House, on Athabasca River, 
while Capt. Palliser remained in the vicinity of Edmonton and Rocky 
Mountain House hunting buffalo and making what arrangements were 
necessary for the next season’s work. 

In the spring of 1859, Dr. Hector, who had gone down to Fort Pitt 
to attend to a number of cases of sickness there, returned to Edmonton, 
making an odometer survey of the trail followed, and then this 
expedition started south to the Hand Hills, and thence, first south 
and then west, across the mountains into British Columbia, returning 

to England from the west coast. This exploration furnished us with 

Ron ct the the first serviceable map of the North-West Territory, and from a 
geological standpoint, it showed the existence of a great coal-bearing 
area of Cretaceous and Tertiary rocks extending from the Laurentian 
axis On the north-east to the Rocky Mountains on the west, and in a 
paper published in the Edinburgh New Philosophical Journal for October, 
1861, Dr. Hector first recorded the occurrence of gold in the 
Saskatchewan.* ! 

Succeeding explorations are too well known to require more than a 
passing notice here, espetially as most of them followed closely the 
banks of the Saskatchewan, and added very little to our previous 
knowledge of the country, the two exceptions being those of Dr. 
Selwyn and Prof. Macoun, both of which will be found mentioned 
later on in this report. 

Earl Southesk, In the summer of 1859 the Earl of Southesk, impelled by a desire 
acl for novelty and a love of sport and travel, crossed this district on his 

way to and from the mountains,t and in 1863 Lord Milton and Dr. 
Milton and, Cheadle followed up the North Saskatchewan as far as Edmonton, on 
their way to the gold regions of British Columbia.f 


- Later 
explorations. 


* For full account of this expedition, see ‘‘ The Journals, Detailed Reports and Observations 
relative to the Exploration, by Captain Palliser,’’ with accompanying ‘Index and Maps.” 
Government, London, 1863. 

t “Saskatchewan and the Rocky Mountains,” by the Earl of Southesk. Edinburgh, 1875. 

+“ The North-West Passage by Land,” by Viscount Milton and W. B. Cheadle, M.A., M.D., &o. 


Tare... ] FORMER EXPLORATIONS. 13 x 


In the autumn of 1870, Capt. Butler was sent out by Governor Capt. Butler, 
Archibald of Manitoba to establish some civil authority in this western 
district, and to enquire into the cause and extent of the ravages of 
small-pox among the Indians. He reached as far west as Rocky Moun- 
tain House, returning to Manitoba before the end of the same year.* 

In 1873, Dr. Selwyn travelled from Fort Garry to Rocky Mountain Dr. Selwyn, 
House and back. Leaving Fort Pitt on the 31st of August, he fol- 
lowed the trail on the north side of the river to Edmonton, where he 
crossed the Saskatchewan and followed the Hudson’s Bay Company's 
cart trail to Rocky Mountain House. Here he secured a boat from the 
officer in charge at the fort, and descended the Saskatchewan to its 
mouth, making a track-survey of the course of the river, as well as a 
geological examination of its banks. Besides a number of interesting 
observations on the horizons of the different beds seen in the course of 
the journey, he was the first to record the existence of the “ Big Coal- 
Seam” outcropping near Goose Encampment, about half-way between 
the mouth of Brazeau River and Edmonton, as well as to recognize the 
great extent of the coal deposits over the surrounding area.f 

In 1875, Dr. R. W. Ells, who was in charge of the boring operations Dr. Ells, 1876. 
carried on at Fort Carleton, descended the Saskatchewan from 
Rocky Mountain House to the above fort, collecting specimens of the 
economic minerals of the country for the Centennial Exhibition at 
Philadelphia,f and in 1879 Dr. Dawson and party passed through the Dr. Daweon 
district on their way east, after the examination of the Peace River 
Pass.§ 

In the same year, Prof. Macoun crossed the plains in a south- Prof. Maconn, 
westerly direction from Battleford to the Hand Hills, touching on his 7 
way the south-east angle of Sounding Creek; then, fording the Red 
Deer, he went on to Blackfoot Crossing, and thence west to Morley, 
while his assistant, Mr. Wilkins, turned north to Tail Creek, then east 
past the Neutral Hilis and Sounding Lake to Battleford. From Morley 
Prof. Macoun followed the old trail north to a distance beyond 
Leavings on Battle River, when he turned to the north-east towards 
Hay Lakes, and then a little south of east past Flag Hill, across Battle 
River, and passing to the north of the wooded rolling hills, reached 
Fort Pitt and the Sounding Lake trail, which he followed north for a 
short distance, and then turned east towards Battleford, being tho last 
on the list of explorers who traversed that country before the Canadian 
Pacific Railway provided an easy means of access into it, making the 


journey from Winnipeg a matter of a few hours only, instead of several 
weeks as formerly. 


** The Great Lone Land,” eh Capt. W: LÉ Butler. London, 1878. 
{ Geo). Survey Report for , UN PP. 
Geol. Survey Report fo 6, pp. BT BD, 
Geol. Survey Report fo “ee TaD oe. 


14 E NORTH-WEST TERRITORY. 


GENERAL PHYSICAL FEATURES. 


General The general character of the country is that of a sloping plain, 

the country. breaking into abrupt ridges to the south-west, where a small area of 
foot-hills is included. From the base of these hills, which attain a 
height of 5000 feet above sea-level, the country declines to the north- 
east, sloping off from an altitude of 4000 feet, along the eastern edge of 
the foot-hills, to 1650 feet at Fort Pitt, on the Saskatchewan. The 
slope, though fairly regular, taken as a whole, is, however, broken by 
numerous high hills and deep river channels. These latter follow the 
general direction of the present slope of the country till they get 
beyond the edge of the compact sandstones of the Upper Laramie, 
when they turn to the east or south-east, the North Saskatchewan 
being again, however, diverted to the north by the more thickly drift- 
covered region of the Beaver Hills, while the Red Deer turns almost 
due south, adopting the channel down which Trail Creek flows from 
Buffalo Lake, its direction in this southerly stretch being slightly 
opposed to the general inclination of the country. 

Principal hills Of the hills which rise above the surrounding level, the principal 

altitudes. ones are the Hand Hills, which form an irregular plateau 3550 ‘feet 
above sea-level and more than 1300 feet above the Red Deer River at 
their base, with a gentle prairie slope to the east and an abrupt escarp- 
ment towards the west. On the opposite side of the Red Deer, Win- 
tering Hills attain a height of 3225 feet, faced by a steep escarpment 
towards fhe north-east, and falling off gradually to the plain on the 
south and west. The Neutral Hills are high, broken ridges rising west- 
ward to the “Nose” to an elevation of 2970 feet, while to the north 
the country is, to a large extent, made up of rolling, sandy ridges, 
partly wooded with aspen, with intervening valleys which are dotted 
with fresh water lakes. North of Battle River the Blackfoot Hills, 
2400 feet in height, are seen as rolling, lightly-wooded ridges. 
The Beaver Hills, south-east of Edmonton, with an elevation of 2500 
feet, are densely-wooded, sandy ridges, separated by wide marshes, or 
‘“‘beuver meadows,” made by beavers, that have dammed back the small 
streams which run out from among the hills. Besides those already 
mentioned, the following are conspicuous and important land-marks: 
Knee Hills, 3075 feet; Three Hills; Surcee Butte, 3005 feet; Antler 
Hill; Flagstaff Hill; Peace Hills, 3600 feet; Bear Hills; Medicine 
Lodge Hills, 3500 feet; Hawk Hill; Nose Hill, 3900 feet; Big Hill, 
4250 feet, and, as we approuch the mountains, numerous ridges, which 
often rise in places to a considerable height, cross the zountry in a 
north-westerly and south-easterly direction. 


Trenet] GENERAL PHYSICAL FEATURES. I5E 


Lakes, however, as well as hills, are numerous and form conspicuous Lakes 
natural features. Some of them, which lie in the western and more 
thickly-wooded part of the district, have outlets carrying off a consid. 
erable quantity of water, but many others, which lie on the impervious 
clays of the Edmonton series, are merely evaporating basins, either 
now without an outlet or with one which carries water only in 
seasons Of flood. The latter are generally more or less alkaline, and 
often of a milk-white colour from suspended clayey matter. Among 
them, however, a few, such as Beaver Lake, have outlets with running 
water all the year round. 

The following is a list of some of the more important lakes, with Elevations. 
their approximate clevations :— 


Feet. 
Egg Lake (near Victoria)........... re ens - 1997 
Birch Lake......... daunting dettes os cn... 2140 
Sounding Lake.............. oise at 2140 
Beaver Lake... ruisaite mans 217 
Wavy Lake... ss as iéesseeese 2200 
Hastings Lake............................ +. 2380 
Cooking Lake.........,..... soso... 2400 
Buffalo Laké:::::....../2sussessse esse 2536 


Dowling Lake........e. sssos sossss ses... 2563 
Sullivan Lake...................ssesssess ce. 2620 


Bear Lake................ RS nein ate 2004 
Pigeon Lake... ets 2824 
Battle Lake...... D 2710 
Quill Lakes....... die ane dise He 2860 
Little Fish Lakeë::::.:.2.2sis ones steers 2890 
Gull Taka: sus in een diesen dae te.) 200 
Devils Pine Lake........,.....,..,,..,..:.. 2910 
Buck Lake.. rose 2970 
Egg Lake (in Hand Hills). ads ter ape us 2970 


The division of the country into tho three classes mentioned above, 
namely, plains, half-wooded country and forest, is perhaps the most 
convenient classification that can be adopted for general descriptive 
purposes, though it will be of no service when we reach the essentially 
geological part of the report, and even here only serves to distinguish 
more or less indefinite areas. 

The Great Plains occupy the southern and south-eastern portion of The Great 
the district. West of Red Deer River they are broken by deep, ~ 
often wooded, valleys, while to the east of the Red Deer and beyond 
the Hand Hills, they stretch away in a lightly rolling, grassy sward, 
unbroken by either high hills or deep valleys, and no wood is any 
where to be seen, except a few willows on two of the more sheltered 
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creeks. The greater part of the soil is eminently fertile, and would 
produce all the ordinary cereals and root crops grown in eastern 
Canada. The want of trees might be felt for a time, but thrifty set- 
tlers would soon re-establish the groves which prairie fires, rather than 
drought or frost, have kept down, for there is every reason to believe 
that many of the hardier kind of trees would grow even on the more 
exposed parts of the prairie if they were preserved from destruction 
by fire. The timber or lumber neoded immediately for building 
purposes can be floated down the Red Deer at small cost, and 
wood is not needed for fuel, as the supply of coal in the vicinity is 
practically inexhaustible. Good water can also be obtained almost 
everywhere, either in the brooks which drain the country or in the 
smal) lakes scattered over its surface. 

Though much of this part of the plains is, as we have seen, well 
adapted for agriculture, yet it is especially valuable as a grazing 
country, for the ground in winter is never covered with more than 
a few inches of snow, and the valleys, though shallow, are deep 
enough to protect herds against the storms. 

More to the northward, clumps of willow appear, and a little further 
on, groves of poplar occur around the lakes and on the northern 
slopes of the hills, spreading out in places so as to cover areas of 
considerable extent. We have now reached the partly wooded country. 
The soil has become richer and deeper, and, instead of the short buffalo- 
grass of the plains, the grass is longer and mixed with a thick growth 
of vetch and pea-vine (Astragalus, Vicia and Lathyrus), forming excel- 
lent pasture. This partly wooded country, lying between the Great 
Plains to the south and the forests to the north, has for many years 
attracted the favourable notice of travellers, and is even yet best known 
to many by the name “Fertile Belt,” which was givon to it by Dr. 
Hector in 1861. 

The forest area included in the district under consideration stretches 
along its western edge, with tho Beaver Hills as an outlier. The sur- 
face is, for the most part, vory uneven, consisting of high, sandy ridges 
covered with spruce and “cypress” or jack pine (Pinus Murrayana), 
some balsam, fir and birch being also found in the more northern parts. 

Between these ridges are wide, marshy tracts, either covered with 
moss and forming impassable ‘‘muskegs,” or bearing a thick growth of 


_ spruce and larch, through which it is equally difficult to travel. Some 


of these valleys, if cleared and drained, would doubtless furnish good 
agricultural land, though it is hardly likely that the necessity for cul- 
tivating them will be felt for some time to come. On the uplands 
much of the spruce is of excellent quality, and will, before long, be a 
source of considerable wealth to the country. 
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TRIBUTARIES OF Bow RIVER FROM THE NortTs. 


The Bow River has already been described by Dr. G. M. Dawson Dr. Dawson's 
in his ‘Report on the Region in the Vicinity of the Bow and Belly Report: 
Rivers.”* In the summer of 1881 he descended it in a canoe from 
Morley to its mouth, and on other occasions examincd its valley from 
Morley to its source in the heart of the mountains. It remains, then, 
for us briefly to describe some of the small streams which flow into it 
from the north, draining but an inconsiderable areca in the south- 
western corner of the district. 

Ghost River, the largest of these streams, is a clear, rapid torrent, Ghost River. 
eighty feet wide just above its mouth, and at high water from five to 
six feet deep. It rises on the eastern flank of the outer limestone 
range of the mountains, and flows eastward over a wide bed of quartzite 
pebbles through a country thickly covered with small spruce and 
brulé. The upper part was examined in 1883 by Dr. G. M. Dawson as 
far east as a point lying north of Old Bow Fort, on the Bow River, the 
banks at that point being high and wooded. 

Along the river down to its junction with the Bow, a distance of 
eleven miles, high gravel terraces are seen in the valley, those to the 
north being prairie-like and covered with excellent bunch-grass, those 
to the south being for the most part covered with windfall. 

Between Ghost and Bow rivers, the country consists of irregu- Grazing land 

etween Ghost 
larly rolling, partly wooded hills, with beautiful stretches of fertile and Bow rivers. 
land in the bottoms of the valleys and on the sloping hill-sides. These 
are covered with excellent grass, which is often mixed with astragalus, 
wild vetch and other leguminous plants which represent clover in the 
west, making one of the finest ranges for horses and cattle in the Ter- 
ritory. 

North of Ghost River the country is of a much more regular quuntry 
character: high ridges, partly timbered, running in a north-westerly further north. 
direction, separated by low, generally swampy valleys, down which 
larger or smaller brooks flow to join the main stream. One of these, 
known as the North Fork, and also rising in the outer range of the 
mountains, is of about equal size with the principal branch of the 
river which it joins seven miles above its mouth. 

From the mouth of Ghost River to the edge of the disturbed bolt, as 
outlined on the map, three small streams flow into Bow River, drain- 
ing as many wido, sloping and, in places, rather marshy valleys. A 
little to the east of these again, two similar brooks flow in deep, narrow 
valleys, from one hundred and fifty to three hundred feet below 


* Geological ad Report for 1882-84, pp. 29 oc. et seq. 
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the surrounding plateau. The area drained by these creeks, and the 
country stretching east as far as the ‘‘ Nose,” are covered with good 
bunch-grass, wood is also plentiful in the deeper parts of the val- 
leys and on sheltered hill-sides—in fact, wood, water and grass are here 
in abundance, and plenty of coal can be had from the seam wack 
crops out near the mouth of Coal Creek. 

Big Hill Creek, the most easterly and largest of these five crecks, 
for four or five miles north of the Morley-Calgary trail runs in a valley 
from two to four hundred feet deep, and about half a mile wide at the 
top, the banks in some places being grassy, in others covered with 
poplar of fair size. The Big Hill, which lies south-east of this creek, 
between it and Bow River, is a high, rounded mass, doubtless of hard 
sandstone, rising 550 feet above the river at its base, its southern and 
western sides being covered with a thick growth of large and small 
poplar. From the Big Hill eastward, a high ridge runs north of 
Bow River, culminating in the ‘ Nose,” a round grassy hill, 500 feet 
high, lying five miles north-west from Calgary. This ridge is rolling, 
and broken here and there by small lakes and marshes, from which 
a large quantity of hay is now regularly cut. 

Eust of the “ Nose,’’ Nose Creek flows south into Bow River, receiv- 
ing on the way a branch from the west. It is a small, clear stream, 
twenty-five feet wide and one foot decp at low water, flowing in an. 
open, treeless valley a quarter of a mile wide and eighty feet deep at 
its mouth, but becoming wider and shallower towards the north. In 
the flats near the mouth the soil is good sandy loam, which, however, 
is gradually replaced up-stream by a hard clay. The uplands to the east 
are sandy, and bear a close growth of short nutritious buffalo-grass. 

The watershed dividing the drainage areas of the Bow and Red Deer 
rivers outside the edge of the foot-hills begins about ten miles north 
of the Bow, and runs eastward for fourteen miles, crossing the Morley- 
Edmonton trail at an elevation of 4300 feet; thence it follows a north- 
easterly course, and crosses the Calgary-Edmonton trail twenty-eight 
miles north of Calgary, at an elevation of 3600 feet; thence it runs 
alittle east of south along the east side of Nose Creek to “Spy Hill,” 
keeping essentially the same elevation; thence eastward to Strath- 
more, on the Canadian Pacific Railway, at an elevation of 3005 feet ; 
thence north-eastward around the head-waters of Crowfoot Creck, and 
thence south-eastward beyond the limits of this district. 


Upper Rep DEER AND 178 TRIBUTARIES. 


The Little Red Deer, the most southerly affluent of the Red Deer 
River in the upper part of its course, rises like the Ghost River in the 
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outer limestone range of the mountains, a little north of the Devil’s 
Head Mountain, and flows easterly for about nineteen miles as far as the 
crossing of the Stoney Pack-trail, where it is a clear stream fifteen feet 
wide and a foot deep. From this point it flows in an east-north-easterly 
direction for four miles, to the mouth of Tomuna Sipisis, or Grease Creek, 
through a narrow valley bounded by sandstone ridges, which recede a 
little in some places and leave room for high terraces. Grease Creek grease Creek. 
is a stream almost as large as the Little Red Deer, joining it from the 
north-west, and like it, flowing over a bed of quartzite pebbles. At its 
mouth, and for half a mile further east, there is a wide, open, grassy 
flat, the first pasture met with below the trail crossing, the banks being 
before covered with small spruce and poplar. The Little Red Deer little Red 
now turns north-eastward for about two miles and a half, in a valley 
three-eighths of a mile wide, bounded by high, sloping, wooded hills, 
the bottom, through which the river winds from side to side, being 
covered with bunch-grass and dotted with groves of aspen and willow. 
For the next mile the river flows through a narrow gorge or “ caifion,” 
with rocky sides from fifty to two hundred feet high, and then turns 
to the north-east, and for five miles flows in a valley a hundred feet 
deep and a quarter of a mile wide at the bottom. The flats for the 
first four miles are well covered with excellent bunch-grass, the stream 
being bordered by a fringe of willows and poplars, and the sloping 
sides of the valley wooded with small aspens. For the last mile, how- 
ever, the flats are swampy and covered’ with a dense growth of spruce. 
The valley then turns to the east, retaining this latter character, the 
bottom being covered with rather small spruce and the sloping banks 
being either partly wooded or grassed. After running east for four or 
five miles, it turns abruptly to the north, and for eighteen miles the 
river flows along the bottom of a valley from one to two miles wide, wide valley. 
the sides of which decline gradually from the higher plateaus to the 
east and to the west, the slopes being partly covered with poplar, 
with some spruce in the small transverse gulleys, and partly with 
low willow and birch scrub, under which there is a close grassy sward. 
The bottom land is often marshy and timbered with good spruce. At 
the end of this stretch the river turns abruply to the east, leaving the 
valley just described, which however continues on and joins that of the 
Red Deer about eight miles further north,—and runs for three miles in a 
narrow irregular valley a hundred feet deep, with steeply sloping sides 
covered with grass or small poplars. About two miles north of this 
part of the river is a rounded hill five hundred feet high, and well 
wooded to the summit. The Crees call it Kïhlawätis, or Eagle Hill. Eagle Hill. 
After a course of three miles to the east-north-eastin a narrow channel 
bounded to the north by partly wooded terraces, the Little Red Deer 
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is joined by the Ko-ma-tasta-moin Sipisis, or Dog Pound Creek, a small 
clear stream twenty-five feet wide and twenty inches deep, flowing over 
a bed of quartzite pebbles. This tributary rises in the high ground 
about twelve miles north of Bow River, a little to the west of the edge of 
the prairie, the small brooklets collecting into two main branches, which 
after their junction flow northward for seventeen miles in a sloping valley 
very similar to the corresponding one further west, occupied by the 
Little Red Deer, but much more open and grassy, the west side alone 
bearing timber of any considerable size, the east side being prairie 
dotted with willow bushes and a few aspen groves. 

From the mouth of the Dog Pound, the Little Red Deer flows north- 
east for eight miles to the crossing of the Rocky Mountain House 
trail, in a valley the sides of which are largely wooded with poplar or 
small spruce, and the flats often clear and covered with good bunch- 
grass; it then flows in a winding channel for about fourteen miles to 
its confluence with the Red Deer, bordered in many places with thick 
groves of spruce, through beautiful prairie slopes reaching from its 
edge up to the level of the surrounding country. 

Between the Little Red Deer River and Fallen Timber Creek, the 
country is made up of a series of longitudinal ridges, ranning north- 
west and south-east, for the most part thickly wooded with spruce and 
poplar. These decrease in height towards the east and are separated by 
flat, swampy valleys. Further east, between Little Red Deer and Red 
Deer rivers, a considerable portion of the area is covered with hay- 
marshes, around which are growing thick groves of poplar, willow, and 
occasionally spruce. The soil, a rich dark sandy loam, would make 
excellent farming land when drained, which could be done quite easily. 

Kow-ich-ti-kow Sipisis, or Fallen Timber Creek, is another affluent of 
the Red Deer from the south. At its mouth it is a rapid clear stream, 
thirty-five feet wide and two feet deep, with a bed of quartzite pebbles. 
It rises in the outer range of the mountains a little north of the 
source of the Little Red Deer, and flows in a north-easterly direction 
to the crossing of the Stoney pack-trail. From here it flows a little 
north of east, being bounded on the south first by high spruce-covered 
hills and then by low ridges with wide intervening swampy valleys; 
to the northward are low rolling hills, sparsely covered with a scatter- 
ed growth of pine, spruce and poplar. At the western edge of range 
five, west of the fifth principal meridian, the swampy land disappears 
for a time, the creek, which has here a breadth of twenty feet, running 
south-easterly for from two to three miles through low dry flats. It 
then turns abruptly to the north, and after a course of eleven miles 
flows into Red Deer River. For seven miles from its mouth, it runs 
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through a marshy valley, which is bounded on the east by conspicuous 
wooded ridges, and on the west by a wide shingle flat, covered with 
dwarf birch and willow, and which stretches back to a ridge covered 
with a dense forest of large spruce. 


CouUNTRY DRAINED BY STREAMS FLOWING Kast intro Rep DEER River. 


Lying north of the watershed line between the Bow and Red Deer 
rivers, for the most part east of the Calgary-Edmonton trail, and 
south and west of Red Deer River, is a tract of land about 3400 
square miles in extent, drained by several small streams, which flow 
eastward into the latter river. The highest ridge of this area begins 
at Spy Hill, north-east of Calgary, with an elevation of 3600 feet, and 
runs north along Nose Creek to the ridge at its source, retaining essen- 
tially the same elevation. From this line as a base the country slopes 
off to the north and east, the olevation of the Red Deer River at the 
ferry being 2750 feet, and at the mouth of the Rosebud 2230 feet, 
which, allowing for the heights of the banks at each of these places, 
gives an average fall of thirteen and a half feet to the mile east and 
north from the above-mentioned line. 

The district is drained by four main streams, which we will briefly 
notice in order, from south to north. 

Rosebud or Arrowwood Creek rises in some low, marshy lakes a 
short distance west of the Morley-Edmonton trail, at an elevation of 
3450 feet, and flows directly south-east for forty-five miles in a beauti- 
ful valley from forty to seventy feet deep und about a quarter of a mile 
wide. This valley is almost entirely open, with sloping grassy banks, 
at the bottom of which lie fine grassy flats, though west of the 114th 
meridian a few poplars and willows are met with here and there on 
its steeper hill-sides and in lateral coulées running in from the south. 
Below this meridian, several small streams join it from the west, 
draining stretches of open, rolling prairie. To the north-east the 
country is almost level, evenly grassed, with a few small hay-swamps. 
Near the Morley trail, the prairie on both sides of the valley is some- 
what marshy and covered with low willow scrub, under which is 
growing a close mat of coarse grass, but before the Calgary trail is 
reached, the willow scrub has quite disappeared, and from there east- 
ward, the country is covered with a good growth of short butfalo-grass. 

At the end of this south-easterly stretch tne river turns sharply to the 
east, the banks immediately falling back for a considerable distance, 
leaving a wide grassy intervale, through which the stream winds in a 
very crooked channel for nine miles. The soil is a fine white silt, con- 
trasting with the dark, sandy loam which covers most of the surround- 
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ing higher country. To the south-east, a range of low, drifting sand- 
hills, partly covered with willows and rose-bushes, and separated 
by small fresh water lakes, breaks with its irregular outline the even 
contour of the prairie horizon. 

At the eastern end of the wide flat the valley narrows to something 
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eighteen miles. Its sides are generally grassy, though scarped at a few 
of the sharper bends, but, instead of being comparatively even as before, 
they aro now broken by numerous coulées, which drain the higher 
lands on either side. Eight miles below the flat, wood again appears 
on the banks in the shape of small willows and serviceberry bushes 
(Amelanchier Canadensis), and the stream is blocked by numerous 
old beaver-dams. For the last seventeen miles before emptying into the 
Red Deer, the creek flows in an east-north-easterly direction in a 
valley which deepens rapidly towards its mouth, while the banks 
become very precipitous and the lateral coulées are filled with a thick 
growth of spruce. 

South of Rosebud Creek a high ridge runs east and west, culminating 
in the Wintering Hills. This is an elevated plateau, 32:25 feet above 
sea-level, with a steep, though generally wooded, escarpment to the 
north. A level or slightly sloping plain, dotted with many small 
lakes, occupies the top of the plateau, and to the south it breaks into 
bare, rolling hills, with lakes in nearly all the intervening depressions; 
beyond, a plain stretches away to Cranborry Valley. Between the 
Wintering Hills and Rosebud Creek, the country is a good grassy 
prairie, dotted with small lakes, and broken by numerous deep and often 
wooded coulées; while north of the creek the lakes are fewer in num- 
ber, and the land is drained by a number of coulées falling southward 
but carrying water only in wet weather. 

Knee Hills Creek, which is the next stream met with north of the 
Rosebud, is made up of two branches which rise respectively near 
the Lone Pine on the Edmonton-Calgary trail, and south-east of 
Antler Hill, then run south-east in shallow valleys or in the bottom 
of sloping troughs to their junction south of the Knee Hills. From 
this point it flows south-east for ten miles, the valley being open 
and shallow, wide flats occurring in many places on each side of 
the stream. The creek then turns to the east, and after a course of 
twenty miles, flows into the Red Deer eleven miles above the mouth 
of the Rosebud, its valley being of a very similar character to that of 
the latter. At the bend to the east, thore is a considerable grove of 
poplar, and the south side of the valley is also covered with bushes of 
serviceberry, raspberry and gooseberry. Spruce also appears in the 
valley about nine miles above its mouth, where it is narrow and 200 
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feet deep. The sides of the valley are very much broken by lateral 
coulées, which run in from the high lands on either side. 

Three Hills Creek rises in a small lake six miles east of Wavy Lake Three Hits 
which latter is drained northward into the Red Deer, and flows south- ereoke 
south-eastward for fifty miles, being joined by Devil’s Pine Creek, a 
stream of similar size to itself, five miles above its confluence with the 
Red Deer three miles north of the mouth of Knee Hills Creek. After 
issuing from the lake, it flows for five miles through partly wooded 
country, then traverses for the next five miles a wide clay flat, the — 
wood receding to the hills on either side. The valley then becomes 
narrow for six miles, the country on both sides being slightly rolling 
and covered with good grass. The stream emerging from this narrow 
valley entors a wide flat, or rather the bottom of a sloping trough, 
from three to six miles wide. Fourteen miles further down, the valley 
again narrows in, and from there to the point where it opens into 
that of the Red Deer, becomes gradually deeper with more abrupt : 
banks. The creek throughout its whole course is fringed more or less 
with willows, poplar appearing fifteen miles and spruce nine miles 
above its mouth. 

Devil’s Pine Creek issues from Devil’s Pine Lake, and flows south- Devil's Pine 
south-east for thirty-eight miles to join Three Hills Creek. For five ie 
miles from the lake it runs between high ridges covered with poplars; 
then its valley, though shallow, becomes well defined, and from a 
quarter to half a mile wide, with sloping grassy banks. Tho bed of 
the creek is muddy, till about twelve miles above its mouth where it 
becomes stony. The water when it issues from the lake is beautifully 
clear, but it soon becomes of a yellowish green colour from suspended 
clayey matter. For the last six miles, the valley is steep, and the 
banks scarped. Here and there a few willows are seen, but little or 
no poplar till within six miles of Three Hills Creek. The country on 
both sides of the stream, in the lower part of its course, is slightly 
undulating prairie, covered with a fine growth of short buffalo-grass. 

Looking from the mouth of Knee Hills Creek,the country towards the «quent 
north and west, is seen to bo made up of four large valleys, separated valleys. 
by three salient ridges. The valleys are those of Knee Hills, 
Threo Hills and Devil’s Pine creeks and of the Red Deer River, the last, 
of course, cut down the deepest, but all well defined. The ridges 
which separate these valleys are open and covered with a thick growth 
of a grass very similar to the bunch-grass of the foot-hills. They rise 
from three to four hundred feet above the level of the bottom of the 
adjoining valleys. The first ridge culminates in the Knee Hills with 
an elevation of about 3,150 feet, the second, in the Three Hills with 
about the same elevation, and the third in the Surcee Butte and the 
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ridge which runs north from it, the Butte itself having an elevation 
of 3,000 feet. 

North of the sources of Three Hills Creek, and north and east of 
Devil's Pine Lake, there is a small tract from which there is either no 
drainage or the water is drained off northward into the Red Deer. In 
it some wide stretches of flat grassy land are met with, but the country 
is mostly composed of wooded ridges separated by partly wooded val- 
leys or by rolling, partly wooded hills, among which lie a great number 
of small lakes. In most of these the water is fresh, but the Quill Lakes, 
which are the largest bodies of water in the district, are very saline, 
though a number of small lakes which surround them, lying at a 
slightly higher elevation, are quite fresh. In the summer and early 
autumn, these lakes abound with ducks, and in the streams further to 
the south there are still a considerable number of beaver. 

Rosebud, Knee Hills and Three Hills creeks are about the same size 
at their mouths, being about twenty-five feet wide and eighteen 
inches deep at low water. 


Rep Drer Rives. 


The Red Deer River rises in one of the interior ranges of the Rocky 
Mountains, in lat. 51° 30’, long 116° W., close to one of the branches 
of Pipestone Creek, which flows westward into Bow River It leaves the 
mountains in lat 51° 43’, long 115° 23’ W., and flows easterly through 
the disturbed region of the foot-hills, reaching the crossing of the 
Stoney pack-trail a lit‘le east of long. 115° W., where our examination 
of it began. It is here a stream'of clear blue water two hundred feet 
wide and two feet deep, flowing overa bed of large quartzite pebbles and 
boulders. Just below the ford it turns sharply to the north, following 
the west side of a high sandstone ridge, and is bordered on the west 
by a strip of bench land, half a mile wide, partly covered with fallen 
timber. After flowing northward for two miles, it turns again abruptly 
to the east, having been joined at the angle by William’s Creek, a small 
clear stream fifteen feet wide and six inches deep, coming from the 
north-west in a little open valley between high ranges of hills. For 
the next two miles the valley is bounded on either side by gravel ter- 
races, which to the north are open and covered with bunch-grass, but 
to the south are generally strewn over with fallen timber; the banks 
then begin to close in on the river and to become thickly timbered, the 
trail leading for a mile on a bench thirty feet above water level, through 
a forest of small spruce, most of which, however, are fallen. The river 
now turns to the north-east, and for three miles runs close to the north 
side of the valley, which is thickly clothed with good black pine and 
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poplar; to the south the hills recede, leaving a swampy flat a mile 
wide covered with a dense growth of spruce. The river here leaves 
tho foot-hills, though to the south it soon comes to be again bounded 
by low hills on which spruce is growing to an average diameter of 
eighteen inches. On the north-west side it is bordered by a gravel 
flat, which continues to widen towards the north, till, where the 
stream takes a sharp bend towards the east, it opens into a wide rect- 
angular plain bounded on the south and east by the Red Deer, on the 
north by Bearberry Creek, and on the west by the outer range of the 
foot-hills. This plain, called by the Indians Bearberry Prairie, con- Bearberry 
tains about fourteen thousand acres of level alluvial land covered with 
a luxuriant growth of bunch-grass, and would furnish well-sheltered 
pasture for a large herd of cattle or horses. Opposite the south-east 
corner of this prairie, Fallen Timber Creek joins the Red Deer River, 
and for several miles west of its mouth, a plain, similar to the above 
but covered with scrub-birch and willow, extends on the south 
side of the latter stream. At the north-east corner of Bearberry 
Prairie, three and a half miles below the mouth of Fallen Timber 
Creek, Bearberry Creek joins the main river from the west. It is à Bearberry 
small stream fifteen feet wide and eighteen inches deep, rising in the | 
hills to the west, but for lack of time it was not followed up to its 
source. Below the mouth of Bearberry Creek, the Red Deer flows 
N. 25° E. for eight miles to the mouth of James’ River, or the North 
Fork. The west side of the valley is occupied by shingle terraces, 
through which several streams, that drain the relatively high ground 
to the left, have cut rather deep channels. On the cast of the valley a 
ridge rises two hundred feet above the level of the stream, its western 
slope being thickly overgrown with small spruce, and its top covered 
with marshes and spruce and poplar thickets interspersed with a few 
open grassy patches and small stretches of burnt timber. This ridge 
falls away at the end of this stretch and gives place to a broad swamp 
which extends for nine miles to the base of a hill called Ba-how-oo-dan 
by the Stoney Indians. 

James’ River flows from two small lakes in a gap in the outor range James River. 
of the mountains, four miles north of the Red Decr Gap, cast- 
north-easterly and then east-south-easterly to its mouth, boing, at the 
point where our trail crossed it, a stream fifty feet wide and two feet 
decp, running in a beautiful valley tifty feet deep and from a quarter 
to half a mile wide.® The quartzite shingle forming the bottom 
of the valley is covered with alluvial deposit to the thickness of 
three feet. On the south there is a fine grovo of balsam poplar. 

From the mouth of James’ River, the Red Deer flows N, 45° E., for 
twelve miles, to the crossing of the Rocky Mountain House trail, just 
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above the mouth of Ka-ka-koo Sipi or Raven River. The west bank 
is rather high, and the country stretching back from the river valley 
is covered with groves of small poplar interspersed with hay marshes, 
some spruce and pine being occasionally seen in the small valleys 
in which little brooks run down to the main river. 

The Ka-ka-koo River rises in the foot-hills between James and Clear- 
water rivers, and flows east-north-easterly, parallel to and a little 
south of the latter stream, turning east and then south-east to 
its mouth, where it is twenty-five feet wide and two feet deep, the 
lower part of its course being in a wide, open valley covered with 
excellent grass, and bounded on either side by wooded hills clothed 
with small spruce and poplar, while some few groves of pine and larch 
were aiso seen. The sides of this valley are occupied by two or three 
benches composed of sandy clay mixed with some quartzite pebbles, 
the surface being an excellent loam. Wide marshy tracts extend on 
both sides of the valley, and the hill to the east is called by the 
Crees Muskeg-wati, or “the Hill by the Swamp.” This valley, doubt- 
less, was formerly followed by the Clearwater, and its waters then ran 
southward to join those of the Red Deer, along a course roughly 
parallel with that of James and Bearberry creeks. 

From the mouth of Ka-ka-koo River, I descended the Red Deer 
in a canvas canoe to the mouth of Rosebud Creek, the lower portion 
of this distance in the summer of 1884, and the upper por. 
tion in the summer of 1885. To the mouth of the Little Red Deer 
the river is winding and very swift, and is bordered alternately by 
scarped sandstone banks and wide gravel flats, in some cases open and 
grassed, in others thickly timbered with large spruce. The fall in this 
distance is about two hundred feet, or fifteen feet to the mile. On the 
east side of the mouth of the Little Red Deer there is a beautiful 
prairie slope, on which a little farming was done several years ago, 
and which has now, I believe, become the nucleus of a thriving settle- 
ment. From the mouth of this stream, the Red Deer flows east for a 
mile and a half, till it is joined from the north by the Ni-pa-gwa-si-mow 
Sipi, or Medicine River, and the worst rapid that we encountered 
isin this part of its course. Below the mouth of Medicine River it 
becomes much deeper and has a more even current, with few rapids. 
It runs east for four miles, and then north-north-east for fifteen 
miles, until the village of Red Deer is reached. The sides of the 
valley are from two to three hundred feet high, scarped in places, but 
in places declining in a beautiful grassy slope to the water's edge. 
In this part, too, some islands occur covered with small poplar ; and 
spruce as much as sixteen inches in diameter is growing under the 
high east bank. 
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At Red Deer, the Calgary-Edmonton trail crosses the river, which Red Deer 
is here 475 feet wide. The village is situated on a beautifal alluvial "1° 
plain on the east bank, behind which the east side of the valley rises 
in a gentle, partly wooded slope, for one hundred feet, to the level 
ofthe surrounding country. This consists of prairies covered 
with excellent grass, separated by groves of aspen, with a few 
clumps of spruce in the shallow depressions. The whole is underlain 
by a rich black loam, and is drained by several small crecks flowing 
northward. A large number of farms have been established both in the 
valley and on the upland, and the cultivation of wheat, oats and roots 
has been carried on with marked success. The west bank of the valley 
is here steep and scarped, with spruce in the ravines and on some 
Of the slopes. The escarpment is sharply cut by the narrow valley of 
Swan Creek, which flows in from the west, draining Wapisioo Sakha- swan Creek 
higan, or Swan Lake, which lies three miles back, occupying an area” “~*~ 
of about eight square miles and surrounded by a thick growth of 
poplar and willow. A mile and a half to the north-west of this lake is 
another three square miles in extent, called Kinapik Sakhahigan or gnake Lake. 
Snake Lake. 

From Red Deer Village to the mouth of Blind Man River, a distance, 
by water, of eight and a half miles, the river is very crooked, with banks 
one hundred and fifty feet high, abrupt and scarped on the outor sides 
Of the bends, but on the opposite sides receding from the edge of the 
stream and leaving room for fine alluvial flats partly wooded with an 
irregular growth of poplar and willow. A small brook flowing into 
the river in this part of its course, drives the saw-mill which supplies 
lumber to the district. 

At the mouth of the Blind Man, the Red Deer turns abruptly 
towards the south-east, and flows in that general direction for fourteen 
miles, cutting through the high ridge to the east of Red Deer in what 
is locally known as the “Cañon,” in which the banks are high and Oanyon. 
steep, though not always scarped. Below the “Cafion” the valley 
becomes a little more open, grassy slopes extending to the water's 
edge on the north side, but the south side continues thickly wooded. 

From the end of this stretch, where a brook comes in from the south, 
the river flows to the east for six miles, between banks rather low 
and sloping; a small stream ten feet wide and six inches deep, 
flowing from the north, is here received. Just as the river turns 
again to the north-east, a thick coal seam is seen cropping out Goal seam. 
at the water's edge—the same seam that was noticed by Dr. Hector 
in the summer of 1858 as being on fire for some distance along the 
banks. When seen in 1884, though it did not appear to be burning, 
yet the sides of the valley in many places were covered with red and 
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yellow cinders, evidences of the combustion which had been going on 
at no distant date. 

From the first coal out-crop the river flows north-easterly, and then 
easterly for fourteen miles, to the mouth of Tail Creek, where there 
is a good ford at the crossing of the old Indian trail from Blackfoot 
Crossing to Edmonton. The banks in this distance are about two- 
hundred feet high, and are for the most part sloping and covered with 
land slides which support a fair growth of spruce and poplar. From 
Red Deer, the river as a general rule, is swift, with numerous short 
rapids, and an average fall of five feet six inches to the mile. 

Tail Creek, which is the outlet of Buffalo Lake. is a swift stream 
twenty feet wide and two feet deep, flowing southward in a valley 
two hundred and fifty feet deep and a mile wide. The bottom of this 
valley, except a small area near its mouth, is of hard clay, and its 
sides, though bare in places, are generally clothed with poplar, inter- 
spersed with a little spruce. 

On entering this valley from the west, the Red Deer immediately 
adopts it and turns sharply in a direction ten degrees east of south, 
keeping essentially the same course for twenty-four miles. The valley 
is from two to three hundred feet deep, and for the greater part of the 
above distance the river winds from side to side, leaving broad grassy 
alluvial meadows extending from the foot of the slopes which are for the 
most purt grassed, though spruce and poplar grow in the more protect- 
ed recesses. Opposite these alluvial meadows, high scarped banks rise 
abruptly from the water’s edge, and seams of coal are often quite 
easily seen as black lines in the midst of strata of light-coloured clay 
and sandstone. At the end of this course the river turns 8. 25° W. for 
ten miles and the valley becomes wider and much more broken, the 
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covered with a scant growth of verdure, and the sloping banks are now 
bare except where an occasional sage bush (Artemisia cana) or cactus 
(Opuntia Missouriensis) has been able to secure a hold for its roots. 
Immense masses of clay and sandstone have been detached from the 
face of the up-land, either by sliding or by erosion, and stand out in the 
valley as hills a hundred feet or more in height. When a shower of 
rain falls, it washes away any seeds that may have been dropped on 
these ‘“ bad-land ’’ buttes, and at other times they are too dry to nour- 
ish any but desert plants. In the narrow ravines, however, which run 
into the valley from either side, some spruce and poplar is growing. 
Charging its direction at the end of this stretch, the river runs 
S. 20° E., for twenty-three miles to the mouth of Three Hills Creek. 
It is three to four hundred feet wide and two to eight feet deep, 
with a current of two and a half miles an hour; the channel, however, 
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is blocked by numerous sand and gravel bars that render it very 
difficult to navigate, even in a small canvas canoe. The valley is 
moderately straight, a mile wide, and has almost perpendicular sides 
four hundred feet high, the general monotony of the view being broken 
only by groves of timber along the ed ge of the stream and on sheltered 
northern exposures. | 

At the mouth of Three Hills Creek the river turns more to the east; 
four miles lower it receives Knee Hills Creek, and twelve miles 
farther down reaches the mouth of Rosebud Creek, where Mr. 
McConnell began his examination of the river in 1883 The valley 
retains very much the same character as before, grey clays and sand- 
stones forming its steep sides and the ‘“bad-land” buttes which are 
scattered through it, yet some good grassy flats are occasionally met 
with. Spruce is still seen on northern exposures and in lateral 
ravines, while cottonwood and willow form groves by the edge of the 
water. From the mouth of Tail Creek to the mouth of Rosebud Creek eer 
the river has an average fall of three feet to the mile, not taking into &c., of stream. 
account its minor flexures, a current of two and a quarter miles an 
hour and a mean depth of water of three feet, but the channel is so 
much blocked by constantly shifting sand bars, that it cannot be con- 
sidered in any sense navigable. However, as a means of conveying 
timber and lumber eastward from the wooded country along the base 
of the mountains, it will be of enormous value to the prairie districts 
on both sides of the lower part of its course. 
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In this district we have a wide and, with the exception of a small Treeless plain. 
area near the Hand Hills, treeless stretch of prairie, slightly undulat- 
ing towards the west but much more rolling in its easterly part, and 
with a mean elevation of 2400 feet. In its western portion the Hand 
Hills rise to a height of 3550 feet, being 1350 feet above the river to 
the southwest and 1150 feet above the surface of the plains to the east. 
These bills consist of an elevated table land, the top of which, how- Hand Hills. 
ever, is not flat, but composed of five ridges which radiate’from a centre 
lying to the south-east, showing a rough resemblance to the out- 
stretched fingers of a hand, whence their name, To the north-west, 
west and south-west this plateau rises abruptly from the sloping plain 
at its base in bold escarpments five hundred feet high, and thickly wood- 
ed in some of the sheltered recesses; but to the east and south-east it 
slopes gradually to Egg and Little Fish lakes, which are picturesque Bee and Little 
sheets of clear water lying in the bottom of sloping valleys, the former 
at an elevation of 2970 and the latter of 2890 feet above sea level. A 
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small stream issues from the west end of Little Fish Lake and flows. 
through a deep, narrow valley, bounded by sandstone cliffs, to join the 
Red Deer a little way below the mouth of Rosebud Creek. 

East of Egg Lake a ridge runs north and south, rising gradually 
from the lake, level on its top, and breaking abruptly into rolling hills 
on its eastern slope. Further to the south, where it runs round to the 
south-east of Little Fish Lake, it breaks into a mass of rolling hills, 
separated by numerous small freshwater pools, which in summer 
harbour great numbers of waterfowl. East of this ridge the country 
slopes gradually to the steep, though in most cases grassy hill-sides 
bound the wide flat valley of Bull Pound Creek to the west. 

On the economic value of this country for farming purposes, we 
shall quote Prof. Macoun, who, of all those who have visited this 
district, is the best qualified to judge of its capabilities. ‘The Hand 
Hills district on the Red Deer River south-west from Battleford, 
in former years was noted for its rich pastures and for the enormous 
herds of buffalo wintering in its neighbourhood.” ‘ While exploring 
the hills in 1879, I was much impressed with the value of this 
region as a fine country for stock of all kinds. It may be described 
as a land of brooks, small lakes and ponds, grassy marshes, and 
rich bottoms lying between rolling or sharp, rounded hills, which 
are covered with nutritive grass in summer, and in winter with 
the samo grass, but now converted into excellent hay. Standing 
on a hill-tup and looking over a wide area of grass-covered hills 
and valleys which stretched out to the horizon on every hand, and 
which could be extended almost indefinitely in any direction, is it 
too much to say that here was room for millions of cattle to roam 
at will and get fat on the very richest grass? No man looking over 
such a country could doubt its value, for were the grass of the hills 
to become too dry, the succulent pasture along the lake or pond was 
close at hand, and if that of the salt marsh was preferred, it was there 
also.”* 

Between these hills and the Red Deer River -there is a sloping, arid 
plain covered with hard white clay washed down from the face of the 
escarpment, and bearing very little vegetation except sage-bush and 
cactus. The rainfall collects in shallow pools on the impervious soil, 
or is carried off in the deep gullies which lead down to the river. 
North of this area the country is very hilly, with a soil quite below 
the average. In the valleys are numbers of shallow lakes, in most 
of which the water is white from suspended clayey matter washed from 
their banks. They are fed by a few small, often sluggish, streams, 


* Manitoba and the Great North-West, by John Macoun, M.A., F.L8. Guelph, 1882. 
pp. 258-9, 
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but none have any outlet. Sullivan Lake, the largest of these, has an Sullivan Lake. 
area of about sixty-five square miles. Its immediate banks are low, 

white and bare, but half a mile back from the water’s edge the land 

rises rapidly, sometimes in a steep escarpment, while the country 

beyond is covered with a thick grassy sod, furnishing excellent 

pasture. 

East of the Hand Hills the land is imperfectly drained by a number 
of small streams flowing either southward into Red Deer River or 
eastward and northward into Battle River. Of these tho first met 
with is Bull Pound Creek, which rises on the northern face of the hills, Bull Pound 
flows at first for fifteen miles in an easterly direction and tben turns due 
south to its confluence with Red Deer River. In most of the upper 
part of its course it is confined in a very winding channel in the 
middle of an extensive mud flat three to five miles wide, bounded on 
either side by high grassy slopes. On this flat, which is generally wet 
and often impassabje, the place of the grasses is largely takon by 
some of the species of Equisetum, and geese (Anser Canadensis) and 
wavys (Anser hyperboreus) congregate here in enormous numbers 
on their suuthward migration in tho autumn. Three miles south of 
the eighth base line, the sides of this flat close in and form a narrow 
definite valley, which the creek follows for the rest of ita course. 
The valley, whose depth averages about sixty feet, is open and grassy 
for the upper half of its length, but in the lower half willow is growing 
along the edge of the stream. 

East of Bull Pound Creek, botween it and Berry Creek, the country 
is generally undulating prairie, becoming more rolling in the northern 
portions, with a clay loam soil supporting short grasa of excellent 
quality, and plenty of water is present in small poole. The soil, how- 
ever, is not deep, and is underlain by stiff clay of the upper portion of 
the Pierre division, or derived immediately from the disintegration 
ration of these beds. A few clay flats are also met with, thickly 
covered with boulders, 

Berry Creek is a small stream eight feet wide and cight inches deep, Berry Creek. 
rising in several ponds east of Sullivan Lake, which at one time it 
probably also drained. At first it flowsS. 20° E, for forty miles, receiv- 
ing from the west several little tributaries in most of which there is 
running water only in wet seasons. In the upper twenty-seven miles 
of this distance it flows through wide grassy flats, though in one place 
in township 33, rolling hills, approaching it from either side, 
confine it to an ill-defined stony valley. For the next thirteen miles 
it winds along the bottom of a valley fifty feet deep and a quarter of a 
mile wide, with sloping sides of hard clay. The creek then turns 
and flows 8. 25° W., beyond the limits of the accompanying map, in a 
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wider and more sloping depression. The whole distance from its 
source in a straight line to its junction with Red Deer River is about 
eighty miles. 

Beyond Berry Creek is a broad expanse of undulating or rolling prai- 
rie, underlain by good sandy soil, and usually covered with an even 
growth of short grass which a few years ago nourished great herds 
of buffalo; as late as the summer of 1884 a band of about twenty-five 
was seen by the writer close to the valley of Berry Creek. 

On the more level tracts, low sandy ridges are occasionally seen, 
often being the only elevations which break the endless monotony of 
the landscape. The sole drainage channel is that of Sounding Creek, 
which in dry seasons is, for part of its course, merely a series of dis- 
connected saline pools. The most of the rainfall of the area collects 
into shallow lakes, some of which are fresh, while others are saline, 
with wide borders of soft white mud. In crossing the country, columns 
very like smoke, aud as much as a hundred feeg in height, are seen 
curling up into the air; but on nearer approach they are found to be 
white dust from the edge or dry beds of these “alkaline” lakes, raised 
by little whirlwinds which have been caused by the expansion of the 
atmosphere over the bare white clay heated by the glare of an 
unclouded sun. | 

Much of this country, however, is well fitted either for cultivation 
or for pasture, the soil being rich and the rainfall sufficient for the 
growth of cereals. Prof. Macoun writes of it :—“ The Great Plain, as 
far as known, is not arid, but produces good grass, has generally abun- 
dance of water, and usually a good soil,” and ‘‘ as this same region was 
the winter home of the buffalo, so in the near future it will be the 
winter home of immense herds of cattle, which can exist, as they did, 
by going on to the wind-swept hill tops for nutritious food, when the 
poorer grass of the valleys lies covered with a mantle of snow.’* 

Sounding Creek rises in the north-westorn portion of this area, 
though it is difficull to determine its exact source, as many flat lakes 
doubtless overflow into it in high water, which are quite cut off at 
ordinary times. At the crossing of the Lord Lorne trail, however, it 
has a well-defined channel, and from this point we followed it down 
in the early summer of 1886. At this place (on May 29th) it was 
merely a succession of isolated pond holes, but further to the east its 


' valley: deepens and becomes more defined, at the distance of six miles 


the sides being seventy feet high, with a clear cool stream of water 
flowing at their base. The valley, however, soon again becomes 
shallow and for the next twenty miles is wide with sloping sides 
and well defined flats through which the creek winds, while on 


* Manitoba and the Great North-West, by John Macoun, pp. 102 and 104. 
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either hand rough hills rise to a height of one hundred and fifty 

feet. In a few places, small willows, gooseberry, silver-berry and 

currant bushes fringe the edge of the brook. Below this the stream small willows. 
continues to flow eastward for cleven miles, first in a narrow valley 

with steep clay and sandstone sides covered with sage and cactus ; 
afterwards the banks are lower, becoming more sloping and grassy, 

though high ridges are seen in the distance in every direction. The 

creek then turns sharply to the north in a wide, flat valley, and, after 

a course of forty-four miles, empties, or rather leads, into Sounding 

Lake, for in this part of its course there was little running water, 

the stream having dwindled to a succession of disconnected pools 
occupying its channel. On both sides the land rises to a height of Hish ridges. 
three hundred feet in a succession of ridges, covered with short grass, 

and with many boulders scattered over their summits. In the valley 

of a small tributary coming from the west, in lat. 52°, there is a small 

quantity of poplar of fair size, but otherwise the district is treeless. 


DistRicT BETWEEN Lat, 52° AND BATTLE RIVER. 


This exceedingly irregular area, in its southern portion, is essen- 
tially a continuation northward of the foregoing, but clumps of willow 
and poplar gradually make their appearance on the northern slopes, area tats 
and a little further north the surface becomes largely covered with 
these trees, patches of prairie constantly separating the wooded 
areas. Water, too, is everywhere abundant, either in lakes or small 
streams. In the western portion, near Buffalo Lake, fifty little 
lakelets were counted from the top of a low eminence. 
This district is divided into two fairly distinct portions by a line 
running south from the Elbow of Battle River, the two parts differing 
very considerably in their physical characters. 
The western portion is more or less wooded throughout, and bears Wood and grass 
as well, a strong growth of rich nutritive grasses mixed with vetch 
and astragalus, forming excellent pasture, and when cut making the 
best of hay for feed during the winter. The soil, too, is a rich sandy 
loam, and well suited for agriculture. Besides, evon if wood were not 
plentiful, the land is underlain by large seams of coal, which will Coal. 
furnish abundance of fuel not only to those who settle in the im- 
mediate vicinity, but to others at a distance who are not so favourably 
situated. | 
Of the natural reservoirs into which the superfluous rainfall of this Buffalo Lake. 
area is collected before being discharged into the main rivers, Buffalo 
Lake is the largest. According to Mr. Sullivan, Capt. Palliser’s sec- 
retary, it oe its present name, which is a translation of the Cree 
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name “ Moostoos Sakhahigan,” from its resemblance in contour to the 
outstretched hide of the buffalo, Tail Creek, by. which it discharges into 
the Red Deer River, representing the caudal appendage. It is a beauti- 
ful body of fresh water, sixty-four square miles in extent, surrounded 
on all sides by high, wooded hills, that, however, in some places, recede 
to a considerable distance from the shore, leaving rich tracts of bottom 
land. On these fertile meadows, especially along the western side of 
the lake, the Metis had for many years a flourishing settlement, and, 
although they have lately almost abandoned it for other places nearer 
the main trails, still it is a noteworthy fact, that wherever we find any 
of these old settlements we are almost certain to find the richest land 
in the neighbourhood. 

The principal feeder of this lake is Spotted Creek, which flows into 
it from the west after passing through Spotted Lake in the lower part 
of its course. It isa clear cool stream fifty feet wide and eighteen 
inches deep, with an easy current. Rising in the ridge to the east of 
Wolf Creek, it flows eastward through a wide, mostly open, valley 
bordered by high, wooded hills. The bottom of the valley which in 
places is two miles from side to side, is generally marshy in its upper 
part, and a number of brooks here join the main stream from the 
north, while in its lower portion it is a rich dry sandy loam, which 
would certainly yield the farmer an ample harvest. 


Meeting Creek. Meeting Creek is the only other stream in this district that merits 


special notice here. It has its source in some small'lakes, and after a 
south-easterly course of thirty-two miles flows into Battle River, receiv- 
ing Big Knife Creek as a tributary from the south six miles above its 
mouth. At the crossing of the Swift Current and Edmonton trail it is 
a swift stream twenty feet wide and two feet deep. In the upper 
part of its course it flows in a sloping grassy valley the southern side 


' of which is varied with a scattered growth of poplar, but in its lower 


part the sides, which are one hundred and fifty feet high, become very 
steep and bare, bad-land buttes similar to those on the banks of the 
Red Deer, standing out in the middle of the valley. On either side 
the country is undulating or slightly rolling, with a great deal of 
poplar or willow scrub, interspersed with many small shallow lakes. 
East of the line drawn southward from the Elbow of Battle River, 
the country is much rougher than to the west, and sandy barren tracts 
are scattered about among its fertile portions. The only body of 


Boundins Lake. water of any size in this district is Sounding Lake, which receives 


Sounding Creek from the south, and is drained eastward by Eye Hill 
Creek into Manito Lake. Its general formis that of a horseshoe, with 
sides five miles long and from a mile to a mile and a half wide. The 
shore is of rounded sand, on which is piled in places a wall of large 
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gneissoid boulders. The water is slightly milky when free from weeds, 
and not unpleasant to the taste, but is usually green from the presence 
of great numbers of minute alge, and in a high wind rolls up on the 
shore in opaque, pea-green waves, which make a loud roaring on the 
stony beach. It is on this account that the Indians have given it 
its present name, the fact being remarkable, as most of the lakes on 
the plains have clay or sand beaches, on which the water breaks with 
very little noise. 

The lake lies in the centre of an irregular sandy flat, which is con- wide fat. 
stricted in the middle by rolling hills approaching cach other from the 
north and south, but is spread out at either end to a considerable 
distance beyond the present borders of the lake. To the north, an 
irregular mass of rolling hills stretches for ten miles, separated by 
chains of lukelets, the most easterly of which are saline, while the 
rest aro fresh. The southern slopes of the hilis are grassy, the 
northern slopes and many of the intervening depressions are covered wooded hills. 
with aspen and balsam poplar, the whole forming as beautiful a 
landscape of hill and valley, meadow and woodland, as can be seen in 
the North-west. | 

South of the lake the view is cut off. by a ridge of high grassy hills High hills. 
from two to four miles distant, through a gap in which Sounding Creek 
finds ils way north in a wide deep valloy. This ridge extends to the 
west as a high, rolling plateau, dotted with numerous fresh water lakes, 
around which a few willows are occasionally growing. The soil isa 
light sandy loam covered with a fine growth of short grass. Towards 
the west, the plateau is intersected by decp narrow gaps and, finally, 
by a strotch several miles wide, separating the “ Nose” from the main mpg « nose.” 
ridge. This stretch, with the country several miles to the south, is 
covered with rolling grassy hills, between which lie fresh-water ponds, 
often fringed with poplar and willow. 

South-west of the “ Nose,” which is a, bare, rounded hill rising to p. tone Creek 
a height of five hundred and thirty-five feet above the plain, Ribstone 
or Nose Creek, takes its rise, and flows northward in a narrow valley, 
which soon begins to be wooded with willow, poplar and maple 
(Negundo aceroides), a few moribund specimens of this latter tree 
having also been seen on the north side of Sounding Lake. Then, 
tarning eastward, and cutting through a north and south ridge, 
it enters a broad, grassy flat, in which its edge is skirted by low 
woods, among which birch and maple are conspicuous. Some of the 
latter here measure thirty-three inches in circumference two feet 
from the ground, but the trees are low and branching, and not at all 
suited for timber. Among the shells which were found in the creek, 
Anodonta Footiana was very plentiful. 
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For eighteen miles north-eastward the valley is for the most 
part almost treeless and bounded to the north by broken, arid 
hills, while the high ground to the south is of a much more attractive 
character, the steep sides being often clothed with a close growth of 
poplar. At the end of this north-easterly course, where the stream 
turns to flow north, there is an extensive clay flat devoid of grass, 
but sparsely covered with small sage-bush and stunted cactus, among 
which some northern jack-rabbits, or prairie hares (Lepus campestris), 
were seen disporting themselves. It is not improbable that this species 
of hare ranges a little further north on the plains to the east, but this 


‘is its northern limit, as far as my observation goes. 


For seven miles north of the bend, the creek winds through a low 
marshy belt at the bottom of a wide, open, sloping valley. The 
wooded country then begins, and down to the mouth of the creek, 
though grassy stretches of considerable extent occasionally occur, tim- 
ber is always within casy reach. In this distance, the bottom of the 
valley is often swampy, but sometimes it is hard and dry. The land 
on either side is sandy in many places, and especially towards the 
west becomes a rich sandy loam. The surface is generally rolling 
the hills being often clothed with medium-sized poplar, and in the de- 
pressions are many small lakes, mostly containing good water, around 
which the pasture is of the finest quality. Although this area on the 
whole is not as fertile as that to the north and west of it, yet there 
is here much desirable land, which, though rather sandy and not so- 
rich as more clayey soil, still is warmer and will bring crops to 
matwity earlier in the year, there being thus far less danger from. 
early frosts. | 


BATTLE RIVER. 


Battle River is a stream from fifty to two hundred feet wide, flowing 
in a very tortuous channel, for the most part in the bottom of a deep. 
and winding valley, though occasionally the brim of the channel is but 
little below the level of the surrounding plain. It issues from a narrow 
lake in lat. 52° 57’, long. 114° 9° W., and flows in a general eastward 
direction across the middle of the area embraced by the accompanying 
map, falling into the Saskatchewan a mile and a half below Battleford, 
in lat. 52° 43’, long. 108° 10’ W. From the lake, for forty miles, it 
flows south-east in the bottom of a straight, well-defined valley, averag- 


"ing half milein width and a hundred feet in depth, the sides of which for 


the first twelve miles or as far as the mouth of Pigeon Creek, are con. 
stantly wet from a number of small springs, while the flat on either 
side of the river is boggy and is either coverod with tufts of long grass 
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-or with a thick growth of spruce and tamarac. Pigeon Creek, the out- 

let of Pigeon Lake, is a swift clear stream thirty feet wide and one 

foot deep, flowing over a bed of quartzite pebbles in a narrow but rather 

deep valley. Below Pigeon Creek the main valley is much drier, with 

pleasing alluvial grassy intervales and sloping sides, mostly grassy 

to the north and about half wooded with small poplar to the south. 

In township 44, range 27, Beaver Creek, a small stream in a channel Beaver Creek. 
ten feet wide, flows in from the west. The country on either side of 

the river is, on the whole, rather poor and often stony, with many 

marshy tracts, though the drier parts aredotted with charming groves 

-of aspen and willow. At the end of this south-easterly course, the 
‘Calgary-Edmonton trail crosses éhe stream, which is here fifty feet 

wide and two feet deep with an even current of two miles an hour. 

From the bridge it flows N. 30° E. for eight miles between low banks 

skirted with overhanging willows, while, a short distance back, con- Conspicuous 
-spicuous hills rise to a height of from a hundred to two hundred feet, 

though in one place the ridge to the east approaches close to the edge of 

the river. At the lower end of the above course the banks decline 
slightly, and the stream turning eastward for eleven miles flows here 

-over a bed of quartzite pebbles and becomes much more rapid. The 

banks are grassy or covered with small willows, and the conntry on 

either side is beautiful grassy meadow-land interspersed with groves of 

poplar and underlain by a rich soil of friable clay-loam. The river then, Fertile meadow 
after traversing a low willow swamp, flows into Battle River Lake, the 
muddy bottom of the stream here nourishing great numbers of Unio 
luteolus, Anodonta Footiana, and Margaritana complanata, the latter, 
judging from the number of freshly broken shells, having evidently 
furnished many a meal to the mink or muskrat. 

Battle River Lake is a shallow expansion of the rivér, about four Battle River 
square miles in area, filled with a tangled mass of weeds that come “** 
almost to the surface of the water. It serves as an excellent settling 
basin, for while the water flowing into it is muddy, that flowing out is 
clear, though dark-colored and with a very swampy taste. Its east- 
ern shore is high and covered with a mass of large gneissoid boulders, 
beyond which is a gentle slope rising to the level of the surrounding 
partly wooded country. The western shore is low and marshy, and 
towards the south a prominent hill rises to a considerable height above 
the surface of the lake. Battle River flows out at the north-west 
angle of the lake, keeping a general northerly direction for six miles, 
the banks being at first marshy and then dry and sloping, fringed with 
balsam poplar and willow. After an easterly courso of four miles in 
& channel twenty to thirty feet deep, the river again turns northward 
and runs through a narrow and constantly deepening valley till it is 
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joined by Pipestone Creek from the west. From the lake to here the 
bed of the stream has been stony, or sometimes covered with large 
gneissoid boulders, which cause a succession of difficult rapids. The 
valley is wooded with poplar as well as spruce in the lower part, and 
the surrounding country is rich rolling land, on which there is now a 
flourishing settlement of half-breeds. 

Pipestone Creek rises in the hilly and swampy country east of 
Pigeon Lake, and flows a little south of east to join Battle River at 
its easterly bend, receiving Bigstone Creek, which drains Bear Lake- 
from the south-west, ten miles above its mouth, and Long Lake Creek 
from the north-west, six miles lower down. It flowsina wide valley one 
hundred and fifty deep at its mouth, the valley of Battle River appear- 
ing like 4 narrow lateral valley joining it from the south. At the 
mouth of Long Lake Creek the valley divides into two, the larger and 
main portion being occupied by Long Lake and the creek which drains 
it, while the united streams of the Pipestone and Bigstone wind along 
the bottom of the more southern and smaller branch of the valley. 

At the mouth of Pipestone Creek, Battle River adopts its valley 
and maintains a general south-westerly direction for eighty miles, with 
sides throughout the distance from one to three hundred feet high, 
the lighter slopes being grassy and the stceper covered with poplar, 
spruce and birch. The river, for most of the distance, winds slowly in 
a very tortuous channel through alluvial flats covered with a scattered 
growth of willow, though at Dried Mcat Lake it spreads out and fills 
tho valley from side to side for « distance of eleven miles. 

At Salvais’ Crossing, four miles above the head of this lake, there 
is a flourishing settlement of French half-breeds, consisting of about 
forty families. They are living in substantial log houses, and there is 
sufficient lan@ under cultivation to raise all the field produce that can 
be used in the settlement. In July, 1885, wheat, barley, oats, pota- 
toes, turnips and Indian corn were well advanced, and I was informed 
that for the last seven years there had bcen no failure of crops, seven 
years being the length of time that my informant had lived in that 
part of the country. A considerable number of horses, cattle and 
sheep were also seen around the houses, and all were in excellent 
condition. 

Dried Meat Lake gradually narrows again into the river, which 
then meanders slowly through the bottom of a broad valley, whose sides 
rise gently for 300 feet from the flats ten feet above the level of the 
water. On the eastern side of township 43, range 18, the flats are 
studded with groves of ash-leaved maple (Negundo aceroides), many of 
which are a footin diameter, and here the Indians have been accustomed 
to resort in spring to collect the sap and boil it down to a coarse sugar. 


LD 
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Maple is seen in many places further down the valley, but seldom in 
larger or finer groves than at this point, its extreme western limit. 

From the “Maples” to the Elbow, the river retains its winding 
character in a valley one mile wide at the top and two to three wie deep 
hundred feet deep. It has an average width of a hundred feet and an "*lley- 
even current of a mile and a half an hour. The more projecting 
portions of the sides of the valley are very often composed of bare 
clay or white sandstone, while the more sloping recesses are filled with 
gooseberry and serviceberry bushes. Several small streams flow in 
from the south, draining high ground a few miles back from the 
river, but the north bank is unbroken by any but short lateral gullies. 

At the Elbow, where an old trail crosses from Victoria to the plains gipow of 

to the south, the river turns N. 55° E., keeping this course for nineteen Battle River. 
miles in a gradually expanding valley, the sides of which become at the 
game time more thickly covered with vegetation. The river is still very 
winding, with stretches of quiet water, separated by short rapids, in 
which the bottom of the chanrel is covered with pebbles and boulders. 
At the eleventh base line, the river turns sharply northward for 
sixteen miles to the mouth of Iron Creek, a small clear stream six feet 
wide and seven inches deep. The valley in this distance is wide and 
open, with sloping grassy banks and a bottom occupied by level well- 
grassed flats fifteen feet above the water, fringed with anarrow belt of 
poplar, maple and willow, close to the edge of the very winding 
stream. 

Below the mouth of Iron Creek, the valley maintains very much 
the same character as far as the mouth of Grizzly Bear Creek, the 
sides being sandy and more or less sloping, sometimes well grassed Or Valley very 
covered with timber, and sometimes almost bare, merely supporting a" 
stunted growth of rose-bush and trailing juniper. The river is from a 
hundred to a hundred and fifty feet wide, sometimes very winding, and 
again flowing slowly over a sandy bottom in long, straight courses. In 
this distance it receives from the west Grattan and Buffalo Creeks, 
which are each about five fect wide and six inches deep. 

At the mouth of Grizzly Bear Creek, the river turns sharply south 

for four miles, then east five miles, south five miles, and then a little - 
south of east twenty miles to the crossing of the Fort Pitt trail. 
For this distance the valley is from 250 to 300 feet deep, with steep, 
grassy or partly wooded sides, and a bottom half a mile wide, 
intersected by old river channels, between which the flats are sometimes 
grassy, but usually covered with small poplar and willow. 


40 E NORTH-WEST TERRITORY. 


Country BETWEEN BATTLE AND NORTH SASKATCHEWAN RIVERS. 


“Fertile belt.” Lying north of Battle River, and south of the North Saskatchewan, 
| is the western portion of what has been known for a long time as the 
great “‘ Fertile Belt,” which stretches from the edge of the northern 
forest to the northern limit of the plains to the south. The district 
now under consideration consists of over 6,000,000 acres of fertile 
land, partly covered with groves of poplar and willow, but with 
everywhere, more or less extensive tracts of open country covered 
with luxuriant grass and herbage, ready to be used as pasture land, to 
furnish an abundant supply of hay for winter use, or to be broken by 

the plough. 
In the southern portion of this district, which is drained by Battle 
River and the small streams that flow into it, the extent of prairie 
is very largely in excess of the woodland. The surface is gener- 

Soil a rich ally undulating, and the soil is a rich sandy loam. Water is abun- 

yam dant in lakelets and small streams, though nowhere is there wet 

abundant-  ]and that could not be readily drained. Prof. Macoun, in speaking of 
this country, says, * “ This tract is unsurpassed in the North-West for 
its capacity to grow wheat, as the soil is rich, the surface is almost 
level, and what slope there is inclines to the south.” 
Of the brooks which drain the country into Battle River, Iron 
Creek is the most southerly. It received its name, which is merely a 
translation of the Cree Pi-wi-pisk-oo Si-pi-sis, from the fact that a large 
mass of meteoric iron, now in the Museum of Victoria College, 
Cobourg, used to lic not far from its banks. Wavy Lake, of which 
it is the outlet, has an area of about 5,000 acres, bounded either by a 
hard, sandy beach, scattered over in places with pebbles of quartzite and 
gneiss, or by a low marshy shore. The watéris good. From thesouth- 
east angle of the lake, the creek flows eastward for twenty-one miles, 
at first across a wide and, close to the creek, often marshy plain, and 
then in a valley which gradually increases to sixty feet in depth. It 
then turns south-eastward for sixteen miles to its mouth, its valley 
gradually becoming deeper and wider, till five miles above its mouth it 
is filled with an irregular mass of almost bare sand-hills. 

Grattan Creek. North of Iron Creek, Grattan Creek has its source in a series of long, 
saline lakes, and after flowing S. 75° E. for fourteen miles through a 
deep, narrow valley, empties into Battle River. The country between 
these two crecks is rolling, or sometimes hilly. North-east of Grattan 

Buffaloand Creek, Buffalo and Grizzly Bear creeks rise in the rolling land a short 

Creeks. distance south of the southern bend of Vermilion River, and flow 





* Manitoba and the Great North-West, by John Macoun. p. 109, 
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south-eastward into Battle River, being respectively twenty-six and 
thirty-two miles in length. The valleys in their lower portions be- 
‘come deep and narrow, the south sides being generally thickly 
wooded while the north side is grassy or scarped. 

The most easterly affluent of Battle. River which comes within pjackfoot 
the area now reported on, is Blackfoot Creek, a small stream that Creek. 
rises in a rough and wet part of the country ten miles south of the 
northerly bend of Vermilion River, and flows S. 20° E. for thirty 
miles, to join Battle River two miles below the crossing of the 
fourth principal meridian. For part of its course it winds in a nar- 
row channel through flat, open country, but in township 49 it cuts 
through a high ridge of hills in a deep wooded or grassy valley, and 
south of the crossing of the old telegraph trail its valley again becomes 
defined and then steadily increases in depth to its mouth. West of 
Blackfoot Creek, the Blackfoot Hilly rise from three to four hundred Blackfoot Hills 
feet above the level of the plain. Their contour is, however, not at all 
clearly marked out, and they appear more like tracts of high rolling 
country than as well-defined hills. Their slopes are covered with a 
luxuriant growth of grass, dotted with a few groves of small poplar. 

A few boulders are seen in places lying on their surface. 

North of the drainage area of Battle River, the greater part of 
the rainfall is collected by Vermilion River and its branches and 
poured into the North Saskatchewan, thirteen miles west of the 
fourth principal meridian. Near the same point, the western end of 
Grande Coulée opens into the Saskatchewan valley, while ita eastern Grande Coulée. 
end joins the same valley thirty miles beyond the eastern limit of the 
map. It is a wide, generally well-defined, and in places terraced, Terraces. 
valley, which at one time has carried the waters of the North Saskat- 
chewan by a more southern channel than the one that the river now 
occupies. 

Ascending the Vermilion River from its mouth, the valley is from & Vermilion 
quarter to half a mile wide, with sloping, mostly grassy banks, while 
the surrounding country is prairie underlain by moderately rich sandy 
loain, and dotted with groves of aspen and willow. The river is about 
sixty feet wide, with a bed of sand or gravel. Among the shells 
found on the sand bars were those of Unio luteolus, Anodonta Footiana 
and Margaritana complanata. For nine miles above where the valley 
turns to the west, it is exceedingly crooked, about half a mile wide and 
two hundred feet deep, with steeply sloping, partly wooded sides, 
broken by deep lateral gulleys. The upland to the south is almost open 
prairie, while to the north it is half wooded with small aspens, though 
when we passed, a fire was stripping the country of everything green, 
both grass and trees. For the next twenty-six miles, or as far west as 
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the centre of range 8, the valley continues very winding and from one 
to two hundred feet deep. The bed of the stream is usually a soft 
mud, though a few stony rapids occur at the bends, and the bottom of 
the valley is a stiff clay. In many places the sides rise in somewhat 
irregular, grassy terraces, on which travelling would be very pleasant 
were it not that they are often cut through by deep, narrow gulleys, 
which it is often impossible to cross. In ranges 5 and 6, the coun- 
try back from the river is rolling, but along the brink of the valley 
there is a level belt covered with a luxuriant growth of grass, which 
was evidently at one time a favorite camping ground of the Indians, 
as their old lodge-poles are even yet strewed over it in great numbers. 
In the middle of range 8 the river ‘flows S. 70° E. for seven miles from 
the mouth of Birch Creek, in a valley wider but not so deep as further 


' east, and bounded to the north by a high range of hills from which 


Birob Creek. 


Birch Lake. 


Chain of Lakes. 


small streams flow down in deep gulleys. Birch Creek is a small 
stream of clear brownish water, fifteen miles long, and near its mouth 
flowing in a deep, narrow gulley, but higher up it winds through the 
prairie in a very tortuous channel. In high water it doubtless drains 
Birch Lake, but when examined in August, 1886, it rose in a swampy . 
bottom to the east of that lake. At the same time of the year, Birch 
Lake was a beautiful sheet of clear but slightly saline water, with very 
irregular outline, long, wooded or partly wooded points stretching into 
and almost dividing it in several places. Its shores are flat in a few 
places, but for the most part rise gently to a height of about a hundred 
feet, the south side being almost entirely open prairie, the other sides 
being more or less wooded with aspen or balsam poplar, always 
varied, however, with open glades. The beach is firm and of a coarse 
yellow sand. 

Above the mouth of Birch Creek, the valley of Vermilion River 
stretches for twenty-one miles N. 30° W. as fur as the “Chain of 
Lakes,” the sides being at first steep, and the southern one clothed 
with poplar, birch and spruce, but they soon become more sloping and 
rise in grassy or lightly wooded terraces to the level of the surrounding 
country. At the outlet of the most easterly of the lakes the river 
flows among huge Laurentian boulders, and falls several feet in a few 
hundred yards; for eighteen miles above this, it flows through low- 
lying marshy lakes, with soft muddy shores; in the autumn, these 
lakes are teeming with wild fowl. The sides of the valley continue as 
before to rise in long irregular slopes to the general level, or in some 
places even into conspicuous hills. 

At the “ Chain of Lakes,” the definite valley that we have been 
describing turns more toward the north, while Vermilion River flows 
into it from the south. This river rises near the old telegraph line, 
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and flows at first northward in a slight depression on the prairie, but 
soon it cuts a shallow channel, which continues to deepen slightly, till 
at a distance of thirty-five miles from its source, the river flows from 
a marshy flat into the south-western lake of the “Chain.” The main 
valley, however, continues north-westward to the Saskatchewan, and 
has formerly carried a very much larger stream of water than 
that which at present flows through it. This original stream, doubt- ojq aies. 
less, occupied part of what is now the valley of the Saskatchewan, 
but where it entered that valley it is impossible to determine with 
the information at present at our disposal, though it is highly im- 
probable that it followed its valley a the way from the moun- 
tains. Towards the east this ancient stream, instead of turning 
northward again towards the Saskatchewan, continued south-east 
through Grizzly Bear Coulée into what is now the valley of Battle 
River. | 

North-west of the ‘Chain of Lakes,” Egg Lake lies near the head Bes Lake. 
of a small creek which flows northward into the Saskatchewan. Its 
water is clear and good. Its shore is well defined by a beach, at least, 
on the eastern side, of pebbles and small boulders, often, however, 
fringed with reeds for a considerable distance out into the water. Its 
. horthern and larger portion has a rounded outline, but towards the 
south-east, deep reedy and doubtless shallow bays, indent the shore. 
On the west sido the country is thickly wooded, but towards the east, 
it is prairie, broken by small lakes and dotted with poplar groves. 
West of the upper part of Vermilion River, the surface is rolling, and 
the land is a rich clay-loam, more or less closely wooded with thickets 
of poplar and willow. Ascending over a low ridge we look down into 
a beautiful valley, the bottom occupied by Beaver Lake, which is Beaver Lake. 
fifteen miles long and eight and a half miles wide, and with a rather 
regularly oval outline. It appears, however, to be very shallow, 
and the water, though sweet, is generally slightly milky from suspended 
clayey matter. Pike certainly, and perhaps other fishes, are present 
in it in very considerable numbers. The shore is low with a beach of 
coarse quartz sand, often clayey, and sometimes blocked by a row of 
large boulders. To the north a rich, though treeless, prairie stretches 
away for several miles, while in every other direction, a wide belt of 
open or lightly wooded prairic slopes gently to the water, with a soil 
of fertile black, sandy loam, bearing a luxuriant growth of grass. 

Lying west of Beaver Lake and east of the Calgary-Edmonton trail, 
there is an apparently high and thickly wooded country which 
goes by the name of Amisk-wachi or Beaver Hills. Of this country Beaver Hills. 
very little could be learned, even from those who were living in the 
immediate vicinity, and it has been left as a hunting ground for the 
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Indians, who yearly kill a large number of moose in the deep recesses 
of its forests. On entering the “Hills,” however, the most striking 
feature is the absence of the rough, hilly character which their name 
and reputation would lead one to expect. The country is found to be 
simply low ridges or sandy knolls, often thickly clothed with large 
balsam poplar and spruce, separated by valleys drained by numerous 
small streams. These streams have been everywhere dammed back 
by beaver, giving rise to extensive meadows, which are either impass- 
able marshes or, since the beaver dams have been broken down, are 
again drained by the creeks and form beautiful wide alluvial tracts 
covered with long grass, from which sufficient hay could be cut to 
supply very large herds of cattle and horses. At present, however, 
there are no roads through this luxuriant wilderness, though the 
making them would be a very easy matter, or, at all events, access 
could be had to the interior in winter over the marshes themselves, 
which almost everywhere stretch to the verge of this low sandy pla- 
teau. The hills, too, are diversified throughout by charming lakes of 
clear pure water. Cooking Lake, the largest of these, is from: seven 
to nino miles long, two and a half miles wide, and apparently quite 
deep. Its beach is white sand or a gravel composed of gneiss, quartz- 
ite and quartzitic sandstone ; it is often skirted with ascanty growth of 
rushes, and backed bya narrow grass-covered belt which rises slightly 
into thick woods of poplar or spruce. It is reported to contain pike 
and suckers, but doubtless whitefish would thrive in its waters if they 
were introduced. A stream twelve feet wide and a foot deep, flows 
south-westward from Cooking Lake into Hastings Lake, which is 
another body of water of considerable size, and which is drained by 
Swift Current or Hastings Creck eastward into Beaver Lake. There 
are three other principal creeks which flow from these hills, namely;— 
Katchemut’s Creek, ten feet wide and a foot deep. An old Indian 
pack trail to Edmonton, which at one time was well cut out, runs up 
the north side of this creek. The surrounding country is generally 
wooded with small aspen and willow. Ross Creek, eighteen feet wide 
and six inches deep, rises in the northern part of the hills, and, flow- 
ing through Dry Grass Lake, empties into the north-eastern part 
of Beaver Lake. Deep Creek, six feet wide and one foot deep, rises 
in the northern part of the hills, in or south of Island Lake, and 
flows northward to join the Saskatchewan in the south-west corner 
of township 56, range 21. There are bosides a number of small 
creeks, which drain the hills in every direction towards the sur- 
rounding lower lying country, in all of which the water is clear 
and good, though in the drier seasons they are often merely a 
succession of water holes. The hills are much more heavily wooded 
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in their northern than in their southern half, and besides balsam trees and 
poplar (Populus balsamifera), aspen (P. tremuloïdes) and spruce (Picea arene in ia: 
alba), lamarac (Larix Americana) and birch (Betula papyrifera) are 
quite commonly met with. Some P. tremuloides were seen, which 
measured five feet in circumference three feet from the ground. Ber- 
ries, too, were very abundant, the following being the most common : 
Service-berry (Amelanchier alnifolia), choke-cherry, or stone-berry 
(Prunus Virginiana), haws (Crataegus coccinea), eye-berry (Rubus 
chamemorus), moose berry (Viburnum pauciflorum), Pembina berry 
(Viburnum Lentago?). | 

South of the Beaver Hills the country is lightly rolling or level, and 
very much broken by large and small marshy lakes, with outlines 
varying considerably with the height of the water. To the west of re À 
this flat country a doep, narrow valley runs neurly north and south, at 
present connecting the head of a small stream that flows into Pipe- 
stone Creek with Black Mud Creek, flowing north into the Saskat- 
chewan. These streams are quite insufficient to account for so large a Old valley. 
valley, a valley of which that of Battle Rivor is merely a continua- 
tion, and therefore, as in the case of the Vermilion River valley, we are 
forced to the conclusion that we have here one of the old drainage 
channels through which tho Beaver Hills and surrounding country 
were drained southward into Battle River before the southern con. 
tinental elevation diverted the rivers into more northern channels, and 
especially before the Saskatchewan had carved out the valley in which 
it now flows. 


DISTRICT BETWEEN THE Rep DExr AND Norra SASKATCHEWAN RIVERS 
AND THE CALGARY-EDMONTON TRAIL. 


This district is divided very unequally by a high, wooded ridge, 
which runs from the banks of Clearwater River, N. 30° E, to the angle 
of the Saskatchewan, a short distance above Edmonton, and which causes 
the rain-fall to the north-west of it to flow northward into the Saskatch- 
ewan, while to the south-east the country is drained by tributaries of 
the Red Deer and Battle rivers. 

The general character of the country, on the opposite sides of the Character 
ridge, is similar or different, according as we consider the’character * Hé 
the soil and the contour of the surfaco, or the vegetation with which it 
is covered. On both sides the soil is sandy, often mixed with more or 
less clay, and the surface is flat over considerable areas, but in 
places broken by high ridges of hills. On the tributaries of Red Deer 
and Battle rivers there are many wide stretches of prairie or of partly 
timbered country, and, where the woods are most continuous, the trees 
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are either poplar or small spruce and ping, furnishing plenty of 
timber for local use, but not enough to be of much value as an 
article of export. In the country which is drained northward into 
the Saskatchewan, however, there are wide marshy tracts along the 
banks of the streams, while beyond, on the plains and hill-sides, there 
is usually a thick growth of spruce, balsam and pine, often small, it 
is true, but much of it is very large and well suited for converting 
into timber or lumber. The difficulty, of course, would consist in 
getting the logs to the Saskatchewan. They could, doubtless,be driven 
on the lower portions of some of the streams in high water, while in 
other places roads would have to be made directly to the river, which 
would often necessitate the outlay of considerable capital before any 
large returns could be depended on. 

Some of the finest trees seen were in or near the valley of Wolf 
Creek, a stream which rises in the watershed ridge, seven miles north 
of the eleventh base line, and flows N. 20° W. for thirty-three miles, 
joining the Saskatchewan sixteen miles below the mouth of Brazeau 
River, where it has a channel seventy-five feet wide and five feet deep. 
Near its source it flows in a shallow channel through thick forest of 
large spruce and balsam fir mingled with poplar, the ground, even in 
October, being often very swampy. Ten miles down the stream, a 
small creek joins it from the south-west, draining a wide, hill- 
surrounded valley, the bottom of which appears to be one extensive 
bog. For four miles below the mouth of this branch creek, the valley 
is narrow and wooded, and the trail that we followed kept on the side 
of the hill to the east, the soil here being sand or gravel covered 
with either small pine or windfall, a little grass generally growing 
among the scattered logs. Below this point, where the old pack-trail 
from Buck Lake to Rocky Mountain House turns up into the hills to the 
west, to the crossing of the twelfth base line, the valley is from two to 
four hundred yards wide, with pretty little alluvial meadows covered 
with rich pasture in the bends of the stream, bounded on either side 
by rough, rolling land, the most of which has formerly been well 
wooded, but a great many of the finest trees have been destroyed by fire. 
From the twelfth bare line to the Saskatchewan, the creek is as yet un- 
examined. The water is of a brownish hue, but clear and transparent, 
flowing over a bed of pebbles or sand, in places scattered over with 
gneissoid erratics, the banks throughout appearing to be composed of 
glacial drift, though often the Laramie sandstones and shales must be 
but a short distance from the surface. 

In most of the streams of the West, the beavers have been so much 
hunted that their number is at least greatly reduced from what 
it formerly was, but here the number is still large, the stream being 
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constantly blocked up by their dams, and the large, well-kept houses 
in the centre of ponds close to the creek, continue to protect many 
an industrious family that has exacted a heavy tribute from the 
young poplar and willow of the surrounding woods. East of Wolf 
Creek, the Buck Lake trail, which was the one we followed, leads 
over an attractive plain dotted with small pine and poplar, and then 
up à willow-covered valley bounded by wooded hills. From the edge 
of this valley to Buck Lake, a distance of seven miles, the trail leads 
through a thick forest of spruce up to twenty-nine inches in diameter. Large spruce. 
With the spruce were growing balsam poplar, pine, and a few balsam 
fir. 

Buck Lake, into which several small streams flow from the high Buck Lake. 

ridge to the south, is a very pretty sheet of clear blue water, sur- 
rounded on all but the south side by wooded ridges, while to the north- 
east two prominent hills rise sharply above the surrounding country. 
The beach on projecting points is of rounded quartzite and gneissoid 
shingle, but at least in the bays which indent its southern shore a wide 
marsh or moss-covered muskeg skirts the lake; beyond the muskeg 
stretches a thick forest of spruce. About the middle of the southern 
border, along a small creek, there is a fine prairie of about fifty 
acres in extent, covered with a close and rich growth of grass and 
wild pea-vine. The lake is said to contain large whitefish of particu- 
larly fine flavour, and it was from here that fish used to be supplied to 
the Hudson’s Bay Company’s post at Rocky Mountain House. 

From the north-east corner of the lake, Buck Creek flows nor thward Buck Creek. 
towards the Saskatchewan, into which it empties eight miles above 
Goose Encampment, having there a channel eighty feet wide and four 
feet deep. 

East of Buck Creek, Strawberry, Weed, Conjuring and White Mud other small 
creeks flow northward into the Saskatchewan, with channels at their “°° 
mouths from thirty to fifty feet wide. Most of the country drained 
by these streams is either thickly wooded or swampy, but towards 
the east it becomes much more open, and around the head of Conjuring 
Creek and along the banks of the White Mud there are some rich 
grassy prairies, behind which, on the latter stream, there is swampy 
land thickly wooded with spruce and poplar. 

Crossing a high ridge at the head of Weed Creek, on the trail from Pigeon Lake. 
Edmonton to the old Methodist mission of Woodville, we descend one 
hundred and thirty feet to Pigeon Lake, the level of which is eighty 
feet above the country two and a half miles to the north. The lake 
itself is ten miles long and four miles wide. The water is clear and 
blue, and contains excellent whitefish and pike. Its outline is rather 
regular, with high banks, which in all directions but the south-east 
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rise to hills, one to three hundred feet above its level, thickly clothed 
with poplar or spruce, though in places near the lake there are a few 
small clearings, on which comfortable little shanties have been built, 
and around which some land has been tilled, and is reported to have 
borne good crops both of roots and cereals. 

Battle Lake. Continuing southward and crossing another high ridge, we descend 
into a long, narrow valley, in the bottom of which lies Battle Lake, a 
sheet of clear blue water, five miles long and half a mile wide, and 
said to contain a great number of whitefish. The beach is usually a 
firm grey sand, fringed by a narrow margin of rushes, and the middle 
of the lake appears to be very deep. The south shore rises gradually to 
a ridge four hundred feet high, thickly clothed with poplar and spruce ; 
the north shore is one hundred and thirty feet high, and covered either 
with luxuriant grass or with small groves of poplar. At the west end of 
the lake, on this side, a prominent hill rises to almost as great a height 
as the ridge to the south, and on it, besides spruce and poplar, some 
pine (P. Murrayana) is growing, while in the valley below is a smali 
grove of tamarac. The valley continues beyond the lake towards 
the north-west, representing another old drainage channel, in which 
there is now a watershed. 

Bear Lake. To the east of these two last mentioned lakes, the country is very 
swampy and rather thickly covered with poplar and willow till Bear 
Lake is reached. This lake, which is drained north-eastward into 
Battle River by Bigstone Creek, resembles an extensive marsh with 
watery centre, surrounded by rather low, rolling and partly wooded 
hills, which, however, rise a little higher towards the south than in - 
any other direction, and are known as the Bear Hills. East of Bear 
Lake, a fertile plain stretches away to the banks of Battle River, on 
which an industrious band of Indians have settled, and now have a 
considerable area of land under cultivation. 

High wooded From the east end of Battle Lake, there is a well cut out pack-trail, 

ee running south-westward for six miles, at first over a high ridge, thickly 
wooded with spruce, birch, poplar and some pine, and then across a 
sandy slope, sparsely covered with small pine, to a wide valley similar 
to that of Battle River. Its sides are from a hundred to two hundred 

and fifty feet high, sloping, and very much encumbered with burnt and 
fallen trees. Its bottom is covered with a mossy bog from a quarter 
to half a milo wide. At the point where the trail reaches it from the 

Blind Man north-east, the valley is drained southward by Blind Man River, but on 

zuver. following it for six miles N. 30° W. we come to a small stream flow- 
ing in an opposite direction, finding its way into some of the creeks. 
that flow northward into the Saskatchewan. 
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A short distance south of the twelfth base line, while the bottom 
of the valley still continues boggy, its western side consists of a sloping 
prairie stretching back for two or three miles to a ridge of hills, and 
for five miles down the river. This prairie, covered with luxuriant 
grass, is watered by several small streams with gravelly beds, and 
here and there a few dead trunks of pines and spruces are standing, 
the only remains of the forest which has long ago been destroyed by 
fire. Atone place in the bed of a small stream, this prairie was seen 
to be underlain by four feet of yellowish sandy loam, beneath which is 
a bed, twenty feet thick, of small pebbles. South of this plain is an 
old channel of the river, of a depth varying from one to two hundred 
feet, and, with a very miry bottomp while tho river itself flows a mile 
and a half still further south in a wide valley, and then turns sharply 
westward for five miles through a high ridge in a deep-cut, narrow 
and wooded valley before it joins its waters with those of the West 
Branch. 

Along the southern bank of this portion of the river is a well worn: 
pack-trail, which crosses the main stream just below the junction of 
the two branches, and then continues over the hill to the west. It, 
doubtless, leads from the Stoney reserve at Wolf Creek into the forests 
and hunting grounds around Buck Lake. 

The west branch of Blind Man River is formed by the union gf West Branch. 
numerous amall streams that rise on the face of a high, wooded ridge 
four miles north of the twelfth base line, and after crossing that line, 
flows in a general south-easterly direction for ten miles to its junction 
with the main stream, through a wide, sloping valley, the bottom of 
which is generally open, sometimes swampy, and at other times dry 
and sandy. Six miles below the base line, a stream six feet wide and 
a foot deep, flows in from the west, draining a wide, sloping valley 
lying among the hills in that direction. Below the confluence of the 
two branches, the river continues in the same valley for two miles 
and a half, and then, although the valley continues on, it leaves it 
and cuts a narrow gorge through the high ridge to the west, till it 
reaches another similar wide valley a little further west, down which 
a small stream is flowing. The sides of this valley are more or 
less thickly wooded with poplar and spruce, while its bottom is 
mostly open or covered with small willow scrub. Four miles below 
the point where the river enters this valley, a small stream joins 
it from the cast, flowing down the valley that the river had left eight 
miles higher up. For the next ten miles, or to the mouth of Gull gan Creek. 
Creek, the valley retains very much the same character, the soil 
being a rich sandy loam covered with a close coating of long grass. 
The river runs in a winding channel forty feet wide and ten to 
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twenty feet below the level of the flat. The water is of a light browm 
colour, and with a slightly marshy taste. Gull Creek joins Blind Man 
River two miles below the crossing of the eleventh base line. It is. 
five feet wide and a foot deep, with a muddy bed, and flows in a nar- 
row valley thirty-five feet deep. Itdrains Ki-as-koos Sa-kha-higan, or 
Gull Lake, which lies three miles to the east. This is a body of clear 
blue fresh water, eleven miles long and four miles wide, with contour 
more or less regularly rounded. Its beach is a firm sand or gravel, 
and on the western side the shore rises quickly into a high, wooded 
ridge, while to the south and east the beach is skirted by a row of 
large balsam poplars, behind which is a marsh covered for several 
hundred yards with grass or willows, beyond which a grassy or partly 
wooded slope rises to the edge of the thicker timber with which the 
higher lands are covered. | 

Below the mouth of Gull Creek, the river continues nearly soutb- 
ward for four miles to a short distance beyond the crossing of the old. 
part-trail from Edmonton to Rocky Mountain House. The channel here 
is from twenty to thirty feet deep, but the valley is marked only by 
wide slopes stretching towards the east and west. That to the west. 
is grassy or only lightly wooded with small willow or poplar, and 
extends for six miles around the south end of the high ridge which 
has been bounding the valley of the river to the foot of the Medicine. 
Lodge Hills. These constitute a partly wooded ridge rising 675 feet 
above the river. At the south-eastern corner of this prairie, the river 
turns eastward and flows for fourteen miles through a deep, narrow 
valley to join the Red Deer where this latter stream turns sharply 
eastward through a high ridge in what is locally known as the Caïñon. 

Travelling along the trail westward from Blind Man River, through 
a narrow gap in the Mcdicine Lodge Hills, we reach a wide, shallow 
valley which is drained southward into the Red Deer by Medicine River. 
This stream which is said to issue from a lake near the twelfth base line, 
flows southward, and crosses the eleventh base line in range 4, west of 
the fifth principal meridian. At this point it is a stream fifty feet wide 
and two feet deep, flowing over a bed of soft mud, with occasional 
pebbly bars. The water is rather dark brown, and has a decidedly 
swampy taste. In it are found a great number of fresh-water mussels 
(Unio luteolus), from which circumstance the Stoney Indians have 
called it the Mussel River. North of the eleventh base line, the main 
stream appears to flow in the centre of a wide, partly wooded and 
probably swampy plain, while a small branch flows in from the west, 
draining the face of a high range of wooded hills, though here too 
a narrow belt of boggy land follows the edge of tho stream. For 
five and a half miles south of the base line to the crossing of 
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the Rocky Mountain House cart trail, the banks of the river are 

from thirty to fifty feet high, and generally grassy, while the sur- 
rounding country is rolling, and either grassy or covered with groves 

of poplar. For six miles south of the cart trail crossing, the country 
continues of much the same character till the mouth of Horse Pound gorse Pound 
Creek is reached, which is a stream about half the size of Medicine Oreek. 
River, draining a considerable, though at present ill-defined, extent 

of country east of Raven and Clearwater rivers. Several of its 
branches, which are crossed by the above-mentioned cart trail, flow 

through more or less deep, narrow valleys across wide plains, which are 
generally lightly covered with dwarf birch or willow. Below the Fertile slopes 
mouth of this creek, the valley gradually spreads out till it becomes rer cae 
wide shallow depression bounded by low, sloping hills, lightly clothed 

with poplar and willow. The land here is generally covered with 

dwarf willow, on arich loamy soil. The river flows in 4 very winding 

channel between low, grassy banks, varied here and there by the 

presence of a few groves of spruce or willow. Traces of beaver are 
plentiful, old houses and dams being seen wherever there has been 

sufficient wood to supply them with food and building timber. 


SASKATCHEWAN RIVER AND SOME OF ITS TRIBUTARIES. 


The Clearwater River rises in one of the inner ranges of the Rocky q Clearwater 

Mountains, in about lat. 51° 40’, long. 116° 15’, close to the headwaters ~ 
of Pipestone Creek, which flows south-westward into the Bow River, 
while the Clearwater River takes a course to the north-east, leaving 
the mountains in lat. 51° 57’, long. 115° 42’, and eventually emptying 

into the North Saskatchewan a short distance below Rocky Mountain 
House. Through the foot-hills, and as far east as the main pack-trail, 
north from Morley, the banks of the river are reported to be thickly 
wooded. At the crossing of this trail, the south bank is steep and 
thickly wooded with spruce and poplar, while the northern side 

stretches back for about a mile as a wide grassy t with a few small 
pine and poplar scattered over it. This flat is one of the famous 
camping grounds of the Stoney Indians. Itstretches for about four miles wide aluviab 
along the north side of the river, where it is cut off by a bend in the >a!” 
stream. The north side below this is thickly wooded or swampy, the 
height of the bank decreasing to about thirty feet, while on the south side 
a flat half a mile to a mile wide, and grassy or covered with very low 
willow scrub, forms the bottom of the valley. This side of the valley © 
gradually lowers, and then rises abruptly in a hill 150 feet high, 
beyond which a wide flat stretches for a considerable distance to the 
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south, and is bounded on the east by Swampy Hill (Muskeg-wati, 
in Cree), along the foot of which a small spring creek (As-kow-i Si-pi-eu) 
flows northward into the river. The old Blackfoot bridle-trail follows 
this prairie stretch along the south side of the river, and at the mouth 
of this creek joins the cart-trail to Rocky Mountain House. 
Wooded valley. Below the mouth of Askowi Creek, the Clearwater turns to the 
north-west, flowing in a valley for the most part wooded with 
spruce, while the higher ground to the east is either open and grassy 
or presents scattered groves of poplar and sometimes also of pine. 
The river then turns more to the north, and after a further course of 
eight miles flows into the Saskatchewan, receiving Prairie Creek as a 
tributary from the west about two and a half miles above its mouth. 
Opposite the mouth of Prairie Creek is a beautiful grassy meadow, 
backed by rolling, sandy ridges and fringed along the water's edge by 
a row of fine poplars. 

The Clearwater, at its mouth, is a swift clear stream, one hundred 
and fifty feet wide and fifteen inches to two feet deep, flowing over a 
bed of rounded quartzite pebbles. Higher up. the channel is, in many 
places, divided by numerous wide gravel bars, over which the river, 
in high water, spreads as a wide, shallow torrent. 

Prairie Creek is a beautiful swift stream of clear water, fifty feet 
wide and nine inches to one foot deep. It rises in the foot-hills north 
of Clearwater River, and flows eastward to a short distance beyond 
the Stoney pack-trail, where it turns north for ten miles before emptying 
into the Clearwater. In this lower portion, which was the only part 
traversed, it runs in an irtegular valley twenty to fifty feet deep, some- 
times as much as a quarter of a mile wide with open prairie flats 
in the bends, and sometimes wooded to the edge of the water. Beaver 
dams block the streams in many places. 

Country Between these streams the country is made up, to a considerable 
water Hives extent, of ridges of yellow sand, having a general north-westerly and 
pont ie south-easterly trend, broken through in many places so as to form 
| isolated hills and separated by marshy ground, in the centre of which 
the water collects in small lakes oy flows in little streams northward 
into Prairie Creek. These sandy ridges have at one time borne a fine 
forest of tall straight pine (P. Murrayana) from ten to twenty inches 
in diameter, but all the trees have been killed by fire, and the trunks 
alone are now standing, covering the ground like a gigantic stubble, 
while here and there a few small poplar relieve with their green 

foliage, the dead and wintry appearance of the landscape. 
Saskatchewan The North Saskatchewan rises in numerous streams, which flow 
ie from the watershed range of the Rocky Mountains, many of which 
streams are fed by glaciers of considerable size. Flowing in a general 


Prairie Creek. 
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way to the east of north, it leaves the main range of the mountains 
in lat. 52° 14’, long. 116° 25’ W., and, after a course. of from sixty to 
seventy miles eastward, is joined by Clearwater River, just below old 
Rocky Mountain House, from which point we descended it in a boat 
to Fort Pitt. 

Rocky Mountain House, the ruins of an old fort of the Hudson’s Bay Rocky Moun- 
Company, is situated on an alluvial grassy flat bounded on the south “> 5° 
and east by the river and on the north and west by dense forests and 
swamps. On the south side of the Saskatchewan a similar flat ex- 
tends for a mile up the Clearwater, though here it is dotted with 
groves of poplar and willow scrub. The elevation of these flats above 
the sea was barometrically determined at 3,125 feet. Of the climate 
we know very little, as the place has been deserted for a number 
of years, but Dr. Hector, who was there in January 1858, refers to 
it as follows :*—“ Sometimes before abandoning the fort in the spring, 
the Company’s servants have planted potatoes and sown barley and 
turnips, and what was left by the Indians of the resulting crop until 
their return in the autumn, was sufficient to prove that the soil and 
climate are very favourable to agriculture. Every day we had here 
soft winds from the west, which cause a rise in the thermometer, some- 
times to even above the freezing point, and the winter is said to be 
always much milder and thespring earlier than at places further to the 
eastward.” 

Opposite the old fort the river is four hundred feet wide, with a still 
wider bed of quartzite gravel. The water, flowing from glaciers, has 
quite a milky appearance, while in the Glearwater it is pure and 
transparent. 

At the mouth of this latter stream, the river makes a sharp bend to 
the north and flows N. 13° W. for forty-nine miles measured in a 
straight line. The river in this stretch is swift, and when seen in 
September had a current of from four and a half to five miles an hour, 
with a fall of eight feet to the mile, the channel being obstructed by 
islands and bars of quartzite gravel. For a full description, however, 
of the valley from Rocky Mountain House to Edmonton, we must refer 
to subsequent pages of this report. 

Edmonton is a thriving town of about nine hundred inhabitants, Edmonton. 
situated on th@ north bank of the Saskatchewan, and about two hun- 
dred feet above its high-water level. Located as it is, as far up the 
river as steamboata can depend on being able to reach during the 
greater part of the season, it has for many years been a chief distri- 
buting point for the supply of the Hudson’s Bay Company’s posts 
throughout the wide region to the north-west. drained by the Mac- 





“Journals, &c., relating to the Exploration by Captain Palliser, London, 1863, p. 76. 
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kenzie River into the Arctic Ocean, and the northern furs are now 
sent east from there either by boat down the river to Winnipeg or by 
trail to the Canadian Pacific Railway at Calgary. This trail has 
recently been surveyed and marked by the Dominion Government; 
most of the streams crossing it are bridged, and there is a good ferry 
across Red Deer River; consequently, in fine weather—and for the 
greater part of the year the wcather in that part of the country is 
fine—it is an excellent highway. Edmonton has also direct telegraphic 
communication with the east by a line on the old location of the 
Canadian Pacific Railway, as well as by a line just completed through 
the more settled country on the north side of the river. A plentiful 
supply of wood can always be obtained from points higher up the 
Saskatchewan, but it is not necessary to use wood for fuel, the 
quantity of coal close at hand being inexhaustible. Mr. Donald 
Ross has run a drift into the side of the bank immediately below the 
main street of the town, and is mining a coal of good quality, which, 
when protected from the weather, will keep for a considerable time, 
and burns well both in closed stoves and in open grates. Judging by 
analyses it is equal to much of the coal which is now being so largely 
mined in Colorado, and superior to that mined at Almy, in Wyoming 
Territory, where the total output for 1883 is stated at 219,351 tons.* 

Besides its other advantages, Edmonton is in the centre of a district 
of great fertility, the soil being a rich, deep, black loam that will bear 
heavy crops of all the ordinary cereals and roots. For these products 
there is at present a good local market, but should the supply exceed 
the demand, the farmer céuld always utilize the surplus in feeding his 
horses, cattle and pigs, and thus avoid the loss more or less incidental 
to a purely ranching district. _ 

Below Edmonton, the river flows N. 45° KE. for fifty-two miles in 
a valley from one hundred and fifty to two hundred and fifty feet deep» 
with sloping, partly wooded, or sometimes scarped sides. In the bot- 
tom are wide alluvial intervales, some of which are occupied and tilled, 
while others are waiting for the settler. On one of the largest of these, 
the headquarters of Clover Bar settlement is situated, behind which 
lie a number of well-tilled farms. Twenty-five miles, by river, below 
Edmonton, is Fort Saskutchewan, where the high banks recede from 
the river, leaving a beautiful open bench on either @ide. On the 


south side, the Mounted Police barracks are situated, while, on the 


north side, there is a flourishing settlement, with good, comfortable 
houses and well-cultivated fields. This is the place selected to 
bridge the Saskatchewan, on the amended location of the old Canadian 


* Mineral Resources of the United States, 1883 and 1884, by Albert Williams. Washington, 
Government, 1885. 
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Pacific Railway, before the location was moved still rather to the 
‘south,* and, certainly, there are few, if any, places between Rocky 
Mountain House and Fort Pitt, where the river is so accessible and 
easily crossed. 

Near the mouth of Hollow Hill Creek, the river turns and flows 
eastward for twenty-five miles to the mouth of White Earth Creek. 
‘The southern bank is generally high and thickly wooded, while the 
north side is partly open and slopes gently to the river. There area 
few houses to be seen on this slope, a short distance back from the 
stream, and around them a small area of land is under cultivation. 
About the middle of the above stretch is situated the Hudson’s Bay 
Company's old post fort of Victoria, now abandoned by the Company, yictorta. 
but still occnpied by an Indian agent and also a missionary of the 
Methodist Church. At the mouth of White Earth River, which is 
the most northerly point reached by the Saskatchewan, the river 
turns and flows a little south of east for one hundred and twenty-one 
miles to Fort Pitt. The sides of the valley, in this distance, are 
high and sloping, sometimes open, but generally lightly wooded, and 
often thickly clothed with berry bushes. 

The following poetical description of this part of the river is given 
by Gabriel Franchére, who in 1814 descended it from Fort George, on 
his way from the west coast to Montreal :— | 

“The River Saskatchawine flows over a bed composed of sand and Description of 
marl, which contributes not a little to diminish the purity and trans- @ ranehore. 
parency of its waters, which, like those of the Missouri, are turbid and 
‘whitisb. Except for that, it is one of the prettiest rivers in the world. 
‘The banks are perfectly charming, and offer in many places a scene 
the fairest, the most smiling, and the best diversified that can be seen 
or imagined: hills in varied forms, crowned with superb groves; 
valleys agreeably embrowned, at evening and morning by the pro- 
longed shadow of the hills, and of the woods which adorn them; 
herds of light-limbed antelopes, and heavy colossal buffalo—the former 
bounding along the slopes of the hills, the latter trampling, under their 
heavy feet the verdure of the plains; all these champaign beauties 
reflected and doubled, as it were, by the waters of the river; the 
melodious and varied song of a thousand birds, perched on the tree- 
tops; the vefreshing breath of the zephyrs; the serenity of the sky; 
the purity and salubrity of the air; alk in a word, pours contentment 
and joy into the soul of the enchanted spectator. it is above all in 
the morning when the sun is rising, and in the evening, when it is 
sotting, that the spectacle is really ravishing. 1 could not detach my 
regards from that superb picture, till the nascent obscurity had obli- 


* See Repoit and Documents in ref erence to the Canadian Pacific Railway, 1880, pp. 24 and 69. 
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terated its perfection. Then, to the sweet pleasure that I tasted, 
succeeded a triste, not to say a sombre melancholy. How comes it to 
pass, I said to myself, that so beautiful a country is not inhabited by 
human creatures? The songs, the hymns, the prayers of the labourer 
and the artisan, shall they never be heard in these fine plains ? Where- 
fore, while in Europe, and above all in England, so many thousands of 
men (lo not possess as their own an inch of ground, and cultivate the 
soil of their country for proprietors who scarcely leave them whereon 
to suppoit existence; wherefore do so many millions of acres, of 
apparently fat and fertile land, remain uncultivated and absolutely 
useless? Or atleast, why do they support only herds of wild animals ? 
Will men always love better to vegetate all their lives on an ungratefal 
soll, than to seek afar fertile regions, in order to pass in peace and 
plenty, at least the last portion of their days ?” * 


DESCRIPTIVE GEOLOGY. 


The rocks that will be considered in this report exclusive of those 


that have been deposited in glacial times, are referable to the follow- 
ing formations, a full account of which will be found in the chapter 
on Systematic Geology :— 


Miocene, 

cami, J Paskapoo beds, 
Laramie, Edmonton beds, 
Fox Hill and Pierre, 
Belly River, 


Tertiary 
and 
Cretaceous 


TRIBUTARIES OF Bow RIVER. 


Eastward from the edge of the disturbed region of the foot-hills, the 
Bow Rive: and its tributaries drain an area of about four hundred and 
thirty square miles within the district covered by this report, the 
tributaries being three small streams which join the main river from 


Cochrane Creek the north. Cochrane Creek, the most westerly of these, has a length 


of about eleven miles, and in low water it averages eight feet wide, 
and it is eighteen inches deep. In its upper part it flows in a sloping 
grassy valley which, however, soon becomes deep and narrow, and 
near its mouth it is wooded with small poplars. No rock was seen in 
the valley near the crossings of either the Morley-Calgary or the 
Morley-Edmonton trails. 


*Narrative of a Voyage to the North-West Coast of America. By Gabriel Franchére. 
English translation. New York, 1854, pp. 82!- 324. 
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Big Hill Creek, the next stream to the eastward, carries a little pig-Winl Creek. 
more water than the last, and is about five miles longer, and like it 
abounds with fine speckled trout. In the upper part of its course it flows 
southward in an open sloping valley, but soon turns south-westward 
and flows in a valley a quarter of a mile wide and from two to four 
hundred feet deep, till it passes the west end of the “ Big Hill.” In 
the sides, hard brownish-grey, massive and thin-bedded sandstones genastone. 
crop out with a light dip towards the west, indicating the east side of 
a low synclinal which here skirts the edge of the foot-hills before the 
rocks assume the practically horizontal position which they occupy on 
the plains. 

Nose Creek flows in a wide flat valley, along the sides of which, in Nose Creek. 
its lower portion, hard grey false-bedded sandstone crops out, being a 
continuation of the beds which are exposed near the mouth of the 
Elbow River, and which clearly belong to the upper portion of the 
Laramie. At Shaganappi Point, a short distance above Calgary, where 
essentially the same beds may be seen, Sir J. W. Dawson collected and of Paskayoo, = 
determined the following species of fossil plants :—Platanus nobilis, P."°"'™ 
Raynoldsii, Populus genetrix, P. acerifolia, Sassafras Burpeanum, Vibur- 
num asperum, V. Calgarianum, V. oxycoccoides.* 

On Bow River, opposite the mouth of Fish Creek, in sandstones 
of the same, or perhaps of slightly greater age, along with Sequoia Nor- 
denskioldii, Platanus nobilis and P. Haydenii, numerous specimens of 
Unio Dane (?), Viviparus Leai, Thaumastus limnwiformis and Campeloma 
producta were found, all of which “re common further north in strata 
ranging from the top of the Edmonton beds to a considerable height 
in the upper Laramie or Paskapoo beds, which latter name is 
used as designatiug all the sandstones and sandy shales of the Laramie - 
newer than the Edmonton or brackish water beds at the baso of this 
formation, and hence as representing not only the Porcupine Hills 
series of Dr. G. M. Dawson, but also his Willow Creek series, and all 
but the lowest six hundred feet of his St. Mary’s River series, it having 
been found impossible to trace out or define these three divisions 
in this section of the country. 


Rep DEER RIVER AND i1Ts TRIBUTARIES. 


The Red Deer River rises in one of the interior ranges of the Reg Deer. 
Rocky Mountains, and, flowing eastward, joins the South Saskat- 
chewan near the fourth principal meridian, receiving in the upper 
part of its course especially, a number of beautiful clear streams, 





* On the Fossil Plants of the Laramie Formation of Canada, by Sir J. W. Dawson, Trans. 
Royal Soc. Can., Vol. IV., Sec. 4, pp. 24-29. ~ 
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which rise either in the mountains themselves or in the foot-hills 
which skirt their eastern border. After emerging from these hills, 
at an elevation of 4000 feet above the sea, and flowing four miles 
along the edge of Bearberry Plain, a wooded ridge stretches south 
from the river, showing close to the water’s edge a low escarp- 
ment of rather hard, coarse-grained grey sandstone, with an inter- 
calated band of dark sandy shale, dipping N. 73° E. < 15°. These 
sandstones and shales, as far down the river as the outcrop of the 
twelve-feet coal seam, all belong to the Paskapoo subdivision of 
the Laramie, so that for that distance it will be necessary merely to 
notice the general character of the beds. Below the last mentioned 
point, and as far as the mouth of Fallen Timber Creek, the flats which 
stretch along either side of the river are underlain by a bedof quartzite 
pebbles, which have been carried down by the stream from the moun- 
tains, and scattered over the bottom of the valley; this bed is 
covered by a thin deposit of alluvial soil, which now bears a rich 
growth of grass. Below the mouth of Fallen Timber Creek, for 
three miles, no rock exposures were seen, the eastern bank being high 
and wooded, the western, flat and grassy. 

The river for the next seventeen miles was not visited by me, but 
Dr. Hector reports the banks wooded, with shingle terraces up to two 
hundred and fifty feet above the river. 

A short distance above the mouth of Raven River, on the south- 
east bank, there are several exposures of light-grey, coarse-grained, 
irregularly-bedded sandstone, in which were found leaves of Catalpa 
crassifolia, and of a species of Juglans. Just below the mouth of Raven 
River, and for three miles along the north side of the river, scarped 


' banks are seen, showing sections, of which the following may be taken 


Section near 
Raven River. 


as typical, though in the western parts the sandstone largely takes the 
place of the upper beds: 


FEET. 
ses cea a Re with numerous 
boulders.. Sis Seiad: sae were s stopa a eens 5 
Stratified nd becouting: slightly dre at the top, and contain- | 
ing a few pebbles.............. ee ee eee … 7 
Rather hard, dark-coloured, unstratified boulder-clay, containing 
pebbles, none of which are Laurentian, some being fragments 
of coal. The line between these beds and the preceding is very 
Sharp... cece converse date Qb6S Geka OeuWsuhweas wae ee 17 
Bed of quartzite pebbles, with soft sandy matrix. The pebbles are 
lying flat, but there is no other evidence of stratification........ 20 
Olive sandy shales and beds of clayey sandstone, with some 
nodular clay-ironstone, lying almost horizontal or with a slight 
westerly dip...... ee ee eee er ee eee er ee 


Tyne. ] | DESCRIPTIVE GEOLOGY. | 59 x 


In these sandstones and shales at the bend to the east, fragments of 
a Unio and some univalve shells were found. Along the river for 
nine miles to the mouth of the Little Red Deer, scarped banks are 
seen at almost all the convex bends, composed of hardish grey, often 
false-bedded sandstone, interbedded with olive sandy shales, and in 
snme places with thin beds of marl, made up of the remains of fresh- 
water shells, among which Physa Copei, Unio, and Viviparus were Fossils. 
recognized. The bed of pebbles mentioned in the last section is also 
occasionally seen overlying the sandstone and shale. East of the 
mouth of the Little Red Deer, is a beautiful flat prairie, underlain with 
a bed of shingle similar to that forming Bearberry Prairie at the 
mouth of Fallen Timber Creek. Below the mouth of Medicine River, 
an exposure of horizontal grey sandstone again occurs on each side 
of the river, and then the banks fall away till the northerly bend 
is reached, when they again become high and scarped for a short 
‘distance. The beds for thirty feet above the water are coarse sand- 
stones and shales, above which there is a thin band of lignite, and 
then, again, sandstones and shales pierced by what, no doubt, have been 
roots of trees, and containing numerous fragments of fossil leaves, 
among which Sequoia Nordenskioldii and Viburnum asperum were recog- 
nized. Beyond this, the banks are mostly sloping, grassy on the west 
side and wooded on the east; the stream is not rapid as before, and is 
obstructed here and there with wooded islands. 
_ A short distance below the crossing of the Edmunton-Calgary trail, 
on the west side of the river, there is a considerable exposure of 
Paskapoo sandstone and shale, overlain by the pebble bed and lower Paskapoo 
boulder-clay. Above the latter, is a bed ten feet thick of light-“"""* 
coloured hard stratified clay, in some cases almost shaly, forming a 
projecting ledge along the top of the bank. The lower boulder-clay Lower boulder 
is here cighteen feet in thickness, and is intersected by numerous°””’ 
jointage planes, which cause its exposed surfaces to weather in col- 
umpar or prismatic shapes. It is composed of hard dark-coloured 
sandy clay ‘containing a few pebbles mostly of light-coloured quartzite, 
though some of gneiss were also observed, and there are also scattered 
through the matrix a large number of small angular fragments of coal, 
to the presence of which the prevailing dark colour of these beds is due. 
In the sandstone at the foot of this bank, limestone nodules were 
found, in which are included remains of Goniobasis tenuicarinata and pans 
Hydrobia, sp. These limestone nodules were examined by Mr. nodules. 
Hoffmann of this survey, and were found by him to yield, when burnt, 
a very good lime. 
Below this, to the mouth of the Blind Man River, the banks are 
composed of horizontal light-grey sandstones, and grey and olive 


Mouth of 
Blind Man 
River. 
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shales, and in almost all the escarpments, fragments of fossil shells were 
found. At a mile, measured in a straight line, above the mouth of Blind 
Man River, there is a scarped bank showing forty feet of sandstone 
and shale. Near the top, and under a thick band of hard sandstone, 
is a thin dark shaly band, containing fossils. About five feet below 
it is a two-inch seam of coal, and close to the water's edge, there is a bed 
of marlite from one to three inches thick, made up of fragments of 
fresh water shells, among which Viviparus Leai and a Unio were de- 
tected, as well as some fragments of the jaws and other parts of fishes. 
At the mouth of the Blind Man River, the following section is seen :-— 


FEET. INCHES. 


Thick-bedded sandstone............. A Dace ese 10 0 
Olive shale: sccscw ose Gia wee hws Sa casei Nas dew hese 15 0 
Hard flinty sandstone..... ae Résa ana 0 3 
Coûl 22 aromates smssnssson tees. Shes séscess 0 1 
Sandstone and shale .........-- ee eT ee ree 3 0 
Carbonaceous shale... ...- soso cscs sccuece cevnse 0 8 
Grey sandstone (to water’s edge).................. - $ Oa 

52 0 


For twenty-one miles below the mouth of Blind Man River, the Red 
Deer flows in a deep valley, with beautiful alluvial intervales, the 
sides gradually becoming lower and more sloping. but they are occa- 
sionally scarped and then show coarse-grained sandstone, and light- 
coloured sandy shale, dipping slightly towards the west. 

About the middle of range 24, a seam of coal is seen cropping out 
at the water’s edge, overlain by a bed of soft, coarse-grained, light- 
coloured sandstone, in which some silicified wood is included. A 
quarter of a mile further down the river, the same seam is seen, show- 
ing the following section :— | 


FEET. INCHES. 
Codl Lasers eos Des acres 
Carbonaceous sandstone............. coves sis 
Carbonaceous shale...... esse soon ose soso 
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This seam occupies the same geological position as the Big Coal 
Seam on the Saskatchewan River further north, namely, the top of 
the clays and sandstones of the Edmonton subdivision of the Laramie, 
and it is not improbable that it is a continuation of the same seam. Its 
extension to the north will be considered Jater on in this report. 

The seam is underlain by a soft coarse-grained sandstone containing 
an irregular seam of clay-ironstone one foot thick; and all the way to 
the mouth of Tail Creek, a distance of eighteen miles, similar sandstones, 
with a light dip westward, crop out at the outer side of the curves of 
the river. The banks are generally grassy or wooded, and the above 
mentioned coal seam gradually rises to the top of the bank, its presence 
being indicated, in many places, by red ashes and cinders, while other 
seams, of very small thickness, are exposed under it. In the valley 
of Tail Creek, the whitish clayey saudstones of the Edmonton series ggmonton 
are occasionally exposed, and all along the valley of the Red Deer as “ries- 
far as the mouth of Rosebud Creek, excellent sections of these rocks 
can constantly be obtained. Two miles below the mouth of Tail Creek, 
on the east side of the river, the bank is three hundred feet high, and 
is composed of grey and olive sandy shale and clayey sandstone, with 
some thin seams of coal- Two hundred feet from the top there is a 
layer of ironstone nodules, containing numerous fragmentary impres- 
sions of leaves, among which Trapa borealis and a species of Salisburia possi! leaves. 
were recognizable. A short distance lower down on the opposite 
side of the valley, there is a cut-bank of similar shale and sandstone, 
showing an irregular seam of coal, and two miles farther down on the 
west side, is a cliff largely composed of sandy shale, but a coal seam 
is exposed thirty feet above the water, which shows the following 
section :— 

FRET. INCHES, 
Col sncasscest-aesewern seicaies Bee tess eee sees 


0 3 Coal. 

Dark sandy clay..... ass eee Sates ie Ciey womans. 0 2 
Coal ...... ee eee ee er ee re see 1 1 
Dark sandy shale ..............,..,....,,........, 1 6 
COD ess ere RD Me ue ae WSs aa - 2 4 
Plastic clay shales .......,..,.. Re Sereaie's -- 0 4} 
Contenance caewkeoter ewes eckeeeesernae 50° Al 
Dark sandy shale........... Cece sccesecssceecesees 4 7 
Coal ....... Terres eee ee ee doses 1 9 
Grey sandy shale ............ ss same beds ie + 1 5 
Coal scsiced-as vedas es Aww enio Wein eidine Se wwe Sanaa sees 1 2 
Sandy shale........ se ass 0 3 
COME rss. Sinon ch ouseramaeae Ga oc... 3 O 

Totalissssssse Gis 18 93 

Total of Cou... sosie Léa igor 10 6 


Petroleum 
claims. 


Characteristic 
section. 
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Specimens of the lower part of this seam have been analysed by fast 
coking, by Mr. Hoffmann, with the following results :— 





Hygroscopic water...,....,....,....., ee ee 10°02 
Volatile combustible water ...... cee ccvcee ou... 6° (62°11 
Fixed Carbon acd sas dessus canadiens 45°19 
Ash 2... C88 CO see ss sons OH vere ee cece 12-68 

100-00 


Coke, non-coherent. 


Between these two last mentioned escarpments, but on the opposite 
side of the river, several claims have been taken up by gentlemen 
who were under the impression that petroleum was to be found 
here, and it has even been asserted that it is to be seen covering the 
river for a considerable distance below. this point. In two separate 
examinations in the early summer and in the autumn, I could not 
discover any traces of petroleum, and Mr. Hoffmann examined in the 
laboratory of the Survey, but with no better success, specimens of clay 
and sandstone, which were brought tightly sealed from some of the 
claims. On one of these there is a spring trickling out of the bank and 
where the water reaches the flat several small pools are formed which 
dry up in the autumn, leaving a glistening black deposit, which 
looks something like gum, and which forms, when shaken up in 
water, a rich brown sepia-like pigment. In the bank is a seam of 
lignite, and the black gum-like substance is composed of the fine soft 
clay which occurs in thin seams with the lignite, and which is stained 
by a brown colouring matter that has been dissolved out of the lignite 
by the water of the spring flowing through it. 

For seventeen miles down the river light-coloured sandstone, with 
included thin seams of coal, is seen, at intervals, overiain by light- 
coloured boulder-clay. Where the stream turns to the south-west, 
bad-land buttes begin to stand out in the valley, and at this point 
Dinosaurian bones are met with for the first time in considerable 
numbers. The following section obtained here can be taken as fairly 
characteristic of the rocks of the Edmonton series, as exposed in the 
river banks as far south as the mouth of Rosebud Creek :— 


= 


FEET. INCHES. 
Light-coloured boulder-clay including many Lauren- 


tian boulders and pebbles—at least.....…......... 10 
Whitish clayey sandstone.......... peieuMossweds 20 
Grey carbonaceous shale........ Re eis ssisèce 12 


Coal (burnt out). ..ccee cccccc soso sevcccccescccees 2 
Whitish clayey sandstone........sccesscsscscsecee 15 
Coal (a brown lignite)...... 000.8 5000: 09%00 0000te 2 
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Light-grey sandy shale, with six-inch band of iron- 
stone nn es sage RE Host 
Yellow sandy shale ..........,,...e cece cece ceee 
Shale mixed with bale: ere ree 
Grey readily weathering saandatone with regular 
masses of ironstone and reptilian bones.... .... 
Lighter grey sandstone ........ esse ose: 
Sandstone and ironstone ...... ee cece serve cece 
Light-grey rather bard sandy shale with irregular 
bands of irongtone...... es secves sonsse secoue 
Layer of nodules of flinty ironstone containing 
impressions of Dante D ey 
Light sandy shale............0..... ieenT 
Hard ferruginous and alone containing obscure 
plant impressions. ....... RE aaron as 


Light-grey sandy shale............,,,.......,,.., 


Rather hard lamellar sandstone....... ere re 


Light-grey shaly sandstone containing, especially 
in the lower portion, more or less irregular bands 
of ironstone nodules...................,....... 


FEET. 


INCHES. 


© 


© © 


© 


© © 


315 


7 
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For the whole of the distance to the mouth of Rosebud Creek— 
forty-eight miles—the valley is from three to five hundred feet 
deep, with sides of horizontal sandstones and clays, such as those 


described in the above section. 
for a short distanee, and then die out. 


’ Seams of coal appear, run along pop 
Great numbers of Dinosaurian 


bones are scattered through the rocks underlying this part of the 
country. 

At the mouth of Rosebud Creek, a low bank near the water’s edge 
shows the following section :— 


FEET. INCH ES. 


Cols seat codes ie geeeee séssiéesesvenses. O 8 
Reddish shale. . cece nce seco seen ccee suse cnescseces : 1) 
Compact cogl...... se cecccececccesveecsvsesecese § 10 
Sandy shale with thin bande of sandstone: ewok: 8 0 
White clayey sandstone...................... Sade ‘ih 0 
Greyish sandy shale.....,......,,........,... scone 7 0 
COON is Setiniesteaiatie wes Deéues ses Sac | 3 


Grey shale 0 0000 00000 0000000002 0080008 - to water’s edge 


Mr. McConnell, who traversed the river from this point down to its 
mouth, in 1883, examined this seam, and refers it to the same horizon 
as the coal seam at Blackfoot Crossing, placing it at about one hun- 
dred and sixty feet above the Pierre.* 


® Geol. Survey Report for 1882-84, p. 95 c. 


Poules 
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An analysis of it was made by Mr. Hoffmann, with the following 








result : — 
Slow Coking Fast Coking. 
Hygroscopic water.........,......... 13-08 13-08 
Volatile combustible matter.......... 31-49 34°50 
Fixed carbon. .....esscsccesssececcecs 51°35 48°34 
PST ee etre eee tee Gea aeae ween week 4-08 4-08 
100:00 100-00 


Indicated power of fuel in calories.... — 5347 


TRIBUTARIES OF RED DEER RIVER. 


Fallen Timber In descending Red Deer River, the first affluent of any con- 
siderable size, is Kow-ich-ti-kow or Fallen Timber Creek, which 
rises on the eastern face of the Rocky Mountains, and reaches the 
eastern edge of the foot-hills ut an elevation of 4,200 feet. <A 
few rock exposures are to be seen cn the stream, the first being 
in the north-east corner of township 30, range 6, west of the fifth 

Sandstone and principal meridian, where light grey sandstones and sandy shales of 
sandy shales. the Paskagoo subdivision of the Laramie, crop out, dipping N. 
70° E. < 10°. Again at the northern bend of the creek there 
is an exposure of fifty feet of light-grey sandstones underlain by light- 
grey sandy shales. The lower part of the valley is open and swampy, 
but about a mile above the junction of the stream with the Red Deer, 
a low ridge runs out from the west, exposing thirty feet of rather hard, 
coarse, grey sandstone and sandy shale, dipping 3° to the north- 
west. Lying against this sandstone ridge and extending on both 
sides of it is a bed of quartzite pebbles, three feet thick. In one 
place it is seen lying directly on the sandstone. It continues north 
across the Red Deer to Bearberry Creek, and also from the western 
edge of the foot-hills to the ridge east of the mouth of Fallen 
Timber Creek, and then for several miles north along the Red Deer 
River, forming a plain covered on the north side of the Red Deer 
with excellent bunch-grass and on the south side with dwarf birch 
and willow. This evidently, has, in comparatively recent times 
been the site of a shallow lake or of a wide shallow expansion of the 
river, into which the quartzite pebbles derived from the mountains or 
perhaps more directly from the higher benches in the upper parts of 
the valley, were carried and deposited evenly over its bed, while the 
lighter sediments were carried still further down the stream. 


t Loc. cit., p. 15 M. 
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Passing over Bearberry Creek and several other small streams, We James River. 
come to James River or the North Fork, which flows into the Red Deer 
from the west. Itis the outlet of some small lakes in a gap inthe outer 
range of the mountains, and after a course of about forty miles unites 
its waters with those of the Red Deer River. Atthe crossing of the old 
Blackfoot pack-trail to Rocky Mountain House, it is sixty feet wide 
and one foot deep, flowing over a bed of quartzite pebbles. The valley 
is fifty feet deep and from a quarter to halfa mile wide, its bottom 
being a grassy sward underlain by two to three feet of rich alluvial 
soil resting on a bed of quartzite pebbles. Beyond this point the 
valley of James River has not yet been examined. Coal is reported Ocal reported. 
to occur in large quantities further up the stream, but the exact posi- 
tion and extent of the deposit is as yet unknown, though in all proba- 
bility it is within the disturbed foot-hill belt. 

North and north-east of James Giver, Raven River drains a consider- Raven River. 
able extent of swampy and wooded country, though only one of its 
branches, namely, that which is followed by the trail from Calgary to 
Rocky Mountain House, has as yet been examined. This stream rises 
in a marshy flat near the bend of Clearwater River, and flows south- 
east through a sloping, grassy or lightly-wooded valley, the sides of 
which rise in clay or gravel terraces to the hills behind. It is probable Old terraced 
that the Clearwater at one time flowed to the south through this valley 
to join the Red Deer, but the gradual southern elevation of the country, 
assisted doubtless by a temporary blocking up of the old channel, 
diverted its waters to the north, causing them to carve out the narrow 
valley through which they flow to join those of the Saskatchewan. 

Little Red Deer River flows into the Red Deer fourteen miles below Little Red Deer 
the mouth of Raven River. It rises in the eastern range of the Rocky 
Mountains and leaves the foot-hills in lat. 51° 30’, long. W. 114° 41’, 
at an elevation of 4,000 feet, cutting a narrow gorge through a sharp 
anticlinal of Laramie sandstones. Below this the valley is sloping, 
with a bottom underlain with quartzite gravel, and rises in two or 
three terraces to the level of the surrounding country. Very few rock 
exposures are to be seen, and those that appear through the sod are 
light-grey sandstones and sandy shales dipping north-easterly at a 
gradually decreasing angle. Following the river through the wide 
swampy valley to the point where it turns sharply to the east a little 
south of Hawk Hill, in lat. 51° 49’, an exposure occurs which shows 
about one hundred feet of horizontal, light-grey and yellowish, rather 
hard sandstone, interstratified with greyish-green sandy shales, and 
which represents an borizon high in the Paskapoo series. Six miles 
further down and a short distance below the mouth of Dog Pound Creek, 
true ita was seen for the first time in descending the river but 


Superficial 
deposits. 


Pre-glacial 
valley. 


Medicine 
River. 
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in less than a mile, all three divisions of the superficial deposits were 
met with, the following being the section exposed : 


FEET 
Light-coloured clay containing but few boulders ......... 12 
Dark-coloured boulder-clay ...............,....,,...,... 12 
Quartzite pebble bed (to water’s edge)................... 15 


As the banks both above and below this are composed of the sand- 
stones and shales of the Laramie, the presence of the regular beds of 
boulder-clay would indicate the existence of a pre-glacial valley, which, 
however, was not filled up to the level of the surrounding country. 
Other exposures of boulder-clay are seen on the north side of the river ; 
in one place thirty feet of light-coloured sandy boulder-clay, with 
numerous boulders of quartzite and sandstone, is exposed under eight 
feet of light-coloured, obscurely stragfied sandy clay. 

On the south side of the valley, as far down as the crossing of the 


- Rocky Mountain House trail, light-grey and greenish sandy shale, 


intercalated with bands of ferruginous sandstone, crop out at intervals ; 
and at the crossing of the trail, where the valley is seventy-five feet 
deep, these sandy shales are overlain by quartzite gravel in a matrix 
of sandy clay. Along the remaining part of the course of the Little 
Red Deer down to its mouth, a distance of fourteen miles, no rocks 
were seen, the bottom of the valley being flat and swampy while the 
sides rise gradually to the surrounding plain. 

In some of the small valleys that are found on the northern side of 
the ridge separating the waters of the Bow from those of the Red 
Deer, and that are drained by streams flowing into Dog Pound Creek, 
some low exposures of horizontal sandstone occur, but in the valley of 
this stream between the mouth of Rock Creek and the Little Red 
Deer, no rock is seen in place, the only exposures met with being low 
cut-banks of stratified sand. West of the head of the Dog Pound, the 
country lying between the Bow and Ghost rivers and the Little 
Red Deer consists of a series of high ridges composed of sandstone 
more or less vertical, separated by swampy valleys, underlain, at least 
wherever the rocks were seen, by soft dark shales. 

A mile below the mouth of Little Red Deer River the Medicine River 
joins the Red Deer from the north. It rises on the face of a range of 
hills separating the drainage area of the latter river from that of the 
North Saskatchewan, and, after a course of sixty-five miles, empties 
into the Red Deer in a stream forty feet wide and two feet deep. 

On the upper part of the main branch, the bottom of the river is 
a soft sand, and the banks for the most part are a light-yellow sandy 
clay holding some pebbles; this clay is, in places, of glacial origin, but 
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in most cases, especially close to the channel of the creek, it is derived 
from the degradation of boulder-clays and Laramie clays and sandstones. 
Near the trail-crossing of the west branch or Horse Pound Creek, under 
ten feet of fine yellowish sand there are thirty feet of light-grey thin- 
bedded sandstone and sandy shale, below which to the water's edge 
there are eight feet of light-grey compact sandstone. Further down 
along this branch, outcrops of similar sandstone and shales occur 
at intervals and at its mouth there is a low exposure of horizontal, 
soft, yellowish-grey, false-bedded sandstone, similar to that seen at 
the trail-crossing of Rosebud Creek, as well as in some high cliffs on sendstone‘clifts 
the Saskatchewan thirty-five miles below the mouth of the Brazeau 

River. 

Below the Forks, the river flows in a wide, gently sloping valley, 
the bottom of which is covered with a moderately thick layer ofa 
sandy superficial deposit. 

On the east side of the valley of Medicine River, a high ridge 
separates it from the valleys of the Blind Man and Red Deer rivers. 

This ridge starts abruptly in township 41, range 3, in a rounded and 
partly-wooded hill, 450 feet high, and with an elevation of 3,500 feet 

above the sea, and runs S. 40°. E. till it gradually falls to the level of 

the surrounding country. It is cut through by several narrow transverse 
valleys which, though now dry, have all the appearance of having been 

the channels of ancient streams. Along the edge of this ridge, from 
bottom to top, horizontal bands of hard, grey, thin-bedded sandstone 

aré seen projecting through the superficial covering of sandy clay, 

which is derived from the wearing away of the sandstones and, 
doubtless also, shales beneath. But, though there appears to be little 

or no true boulder-clay-on the higher parts of the ridge, its surface up Laurentian 
to its very summit, is scattered over with a large number of boulders, ne 
two-thirds of which are of gneiss, and, doubtless, derived from the 

east or north-east, presenting every appearance of having been dropped 

from ice which had stranded on this sandstone hill, then a shoal or 

bank in the glacial sea, 

The ridge to the west of Medicine River is one hundred and fifty 
feet higher than the one just mentioned, and on it, too, a great many 
Laurentian boulders are scattered, perhaps, up to its summit, though 
none were noticed till we had descended two hundred feet. 

Thirty-five miles below the mouth of Medicine River, Blind Man or b;; 4 Man 
Paskapoo River flows into the Red Deer from the north-west. The River. 
eastern of its two main branches rises in a wide, sloping valley, with 
low, swampy bottom, while the western branch is fed by small 
streams that flow from the face of the ridge that forms the watershed 
between the Red Deer and North Saskatchewan rivers. The stream 
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flows through its whole course of sixty-two miles over rocks of the 
Paskapoo or upper sub-division of the Laramie. On the west branch, 
a mile and a half above where the east branch joins it, the following 
section is seen :— 


FEET. INCHES. 

Dark grey sandy clay containing a few Sul pebbles of 

quartzite with occasionally one of gneiss....:,...,.,... ou... 6 O 
Coarse yellow sandstone running into a seas ferruginous 

sandy shale............ 0. corses sevatesssccecvesccesseee 8 Q 
Olive-green ps shale Se NON eT amr 6 oO 
Impure lignite......... Tee eee 0 5 
Similar olive shale.. Saba oies 2 0 


Greenish-yellow, ben bard, oc frere sandstone:< con- 


taining nodules of hard, fine-grained, compact sandstone... 5 0 
Bluish-grey fine clay-shale....... dires TT 2 O 
Alternating bands of bluish and greenish clay-shale and soft 

sandstone with occasionally rounded nodules of hard sand- 

BONG ssiiey pce es ab eews se eeioke Gece s. oes osseuse trae 30 0 

59 56 


A mile and a half further up-stream, the seam of lignite is again 
exposed, underlain by eight feet of greenish and grey clay shale. 
From this exposure down the stream to the crossing of the Rocky 
Mountain House trail, a distance of twenty-seven miles, very few rock 
exposures are met with, and what are seen consist of such light-grey 
sandstones and sandy shales as are common throughout the formation. 
At the crossing, the following section may be seen :— 


FEET. 
Rather hard, compact, light yellowish-grey sandstone.... 6 
Grey, thin-bedded, rather hard sandstone......,.... sees: 6 
Light-bluish sandy sent including 2 chanel lime- 
stone concretions............, «0. snesesccsee 15 


In these limestone concretions, are numerous and often well-pre- 
served specimens of the following species of fossils : — 

Spherium formosum ?, var., Physa Copei, Hydrobia, sp., Campeloma 
producta, Viviparus Leai, Valvata filosa, Valvata bicincta, tooth of 
shark like Oxyrhina. 

From the Rocky Mountain House trail to the mouth of the river, a 
distance of sixteen miles, coarse-grained sandstone, interstratified with 
sandy shale, crops out at intervals. Three quarters of a mile up- 
stream from the Red Deer, a six-inch seam of coal crops out forty feet 
above the bed of the stream, underlain by a thin bed of marly sand, 
in which the following species of fossils were collected :— 

Limnæa tenuicostata, Physa Copei, Acroloxus radiatulus, Valvata filosa, 
Valvata bicincta, and fragments of Hydrobia and Sphærium. 
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The mouth of this river is approximately a hundred feet higher than 
the outcrop of the twelve-feet coal seam on the Red Deer River twenty 
miles farther down the stream, and as the rocks in this distance have 
a light dip westward of five to ten feet to the mile, the maximum height 
of the bottom of the rocks here exposed may be taken as three hundred 
feet above the coal seam, which is at the top of the Edmonton series, 
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In descending Rosebud Creek ‘the first rock exposures met with Rosebud Creek. 
are on a small creek running in from the south, half way between 
the Morley and Calgary trails. They consist of rather hard, coarse- 
grained, yellowish-grey Nee standing out from the grassy hill- 
sides, and weathering into Curiously pillared shapes. They are thick- 
bedded, and horizontal, but exhibit false bedding dipping at 
every conceivable angle. Two miles and a-half further down the 
valley, other exposures were seen, shewing lightgrey sandy 
shale and sandstone with some included limestone nodules con- 
taining Viviparus Leai. At the crossing of the Calgary-Edmonton 
trail, coarse-grained, soft, yellowish and whitish sandstones crop out in 
the side of the valley, and close to the edge of the creek, under about 
two feet of thin-bedded sandstone, a thin seam of powdery lignite can 
be detected, underlain by a soft yellow sandstone with nodular clay 
concretions. On the Calgary-Edmonton trail southward as far as the 
Sharp Hills, thick-bedded, rather hard, light-grey sandstone is seen to gherp Hills. 
crop out in the valleys of small creeks, and in the Sharp Hills, coarse, 
light-coloured, thin-bedded sandstones are seen projecting through the 
soil. The hills are strewn with numerous boulders, mostly quartzitic, 
but a few are gneissoid. On the Rosebud, for two miles below the 
trail-crossing, false-bedded, pillared sandstones, similar to those already pinarea 
described, are seen in small exposures, though the banks are mostly "*"dstones 
grassy ; and again six miles further down, under a bed of laminated 
sandstone, there is an outcrop of thirty feet of light-grey clay-shale, 
here and thore stained with iron, and four miles lower, false-bedded 
sandstone re-appears similar to that seen near the Calgary-Edmonton 
trail. 

In the flat through which the river runs for several miles after it 
bends to the east, low banks of white sandy clay skirt the stream, and 
where the valley again contiacts to its usual width, eighty feet of : 
white stratified clay with some thin bands of sand and a few included 
pebbles of quartzite and gneiss, appear on the north side of the valley. 

Half a mile below this, some fragments of sandstone were found in 
the bed of the creek, containing beautifully preserved specimens 
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of Thaumastus limneiformis with fragments of Ostrea, Viviparus 
tracheiformis ? and carbonized fragments of fossi! wood. The sides of 
the valley, for the next eighteen miles, are composed of clay and are 
sometimes abruptly scarped close to the bends of the stream. The 
following may be taken as ty pical sections: In a bank forty feet high, 

Sands and clays the upper fifteen feet are composed of white laminated clay, without 
pebbles, running down into a soft shaly clay underlain by sandy clay 
containing pebbles of quartzite and rounded fragments of coal; and 
again in a bank eighty feet high :— 


FEET. 
White laminated clay................... se. soso cans 15 
Thick-bedded compact clay............................ 12 
Sandy clay with boulders...........,... ee ee er ee 15 
Stratified sand, the grains being somewhat rounded ...... 38 
80 


A short distance below the mouth of Service Berry Creek of the 
Dominion Lands map of 1884, the underlying rocks re-appear, the 
following section being exposed :— 


FEBT. INCHES. 
White larhinated clay, at the top.................. 


Sandy conglomerate or A EE Te 20 0 
Irregular seam of coal......... 7 0 1 
Whitish sandy conglomerate or ‘poutdarclay: the 
pebbles being few and small.................... 4 0 
Rather hard clayey sandstone...... .............. 8 0 
32 1 
Baenta This latter bed is the first outcrop seen in descending this stream 
series. belonging to the Edmonton or coal-bearing subdivision of the Laramie, 
the rocks met with above it belonging all to the Paskapoo or upper 
subdivision. 


Half a mile further east, at the mouth of a small creek which flows 
in from the south, under the laminated clay, is a bed of clay including 
boulders, and under it a reddish sandstone passing downwards into a 
sandy clay which contains ironstone nodules and fragments of re- 
ticulate leaves, among which Trapa borealis was recognizable. A mile 
further down the stream, the following section was observed :— 


FEET. INCHES. 


Laminated clay, at the top........................ iF : 
Clayey Sandstone ss ve icye si. cae ses cee secese eae ees 20 0 
Coal rimes ira rires té der eee es 1 6 


Clayey sandstone, with a layer of septarian iron- 
stone nodules........,,.,,,., ...... woe RE 30 0 
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From this point to the mouth of the creek, the valley gradually Bteep naked 


increases in depth, the sides become more naked and abrupt and steep ™ 
bare conical hills or “‘ buttes ” of the banded clay and sandstone often 
stand in the middle of the narrow gorge, having been detached from 
‘the face of the high bank by the action of atmospheric agencies, 
assisted to some extent by the rapid stream below. A number of 
excellent sections of the rocks of the Edmonton series are here to be seen, 
consisting, for the most part, of light-grey or whitish argillaceous sand- 
stone, rather coarse-grained, and lying in thick compact beds. These are 
interstratified with thick beds of light-grey sandy shale, and occasion- 
ally with thin seams of coal or of carbonaceous shale. The greatest 
thickness observed in any of these coal seams was two feet, and even that 
varied in a short distance. Beds of impalpable clay were also observed, 
very similar to that collected by Dr. Selwyn at Edmonton, in 1873, and 
determined by Dr. Harrington as a hydrated silicate of alumina.* 
The beds have a light westerly dip of about twenty-five feet to the mile, 
which will give a total thickness of about 75Q feet for the rocks ex- 
posed along the creek in the lower fifteen miles of its course. The 
followiug section, which was seen five miles above its mouth, may be 
taken as typical :— 


FEET, INCHES. 
Clayey sandstone and clay-shale........ dns denses “10 0 
Carbonaceous shale............ ..., sonores s 0 6 
Light-grey clayey sandstone and clay-shale........ 8 0 
Layer of hard sandstone............. ---Ginchesto 2 0 
Clay shale with ironstone............,.. ess secs 4 0 
Coaly shale::sssevemeueacmercrienénsesoes 0 
Light-grey clay-shale..............,.,.,..,......, lL 3 
Coaly shaless ss ode es hess tas ed adn Noes ed 4 
C ayey sandstone and clay-shale................... 15 0 
Coal haus ee eee sareate Bes neo ce dau Séésesee. À 2 
Clayey sandstone and clay-shale...........,.... +. 46 0 
Coal sise sets asc Menara eu 0 6 
Clayey sandstone and clay-shale............,.,... 20 0 
Coal, moderately compact....................,.... 2 0 
Clayey sandstone and clay-shale with ironstone... 13 0 
Impure coal..... invente Sessss Serr 1 3 
Clayey sandstone and clay-shale withironstone.... 14 0 
Carbonaceous Shale ...........,...,,... ivewicees- V0 4 
COG sien eee esti ate aS etree chases Riera setae aiaiee es 1 10 
Clay-shalo....... RTE sy ee ce Sense 9 0 

212 2 


Geol. Survey Report for 1878-74. p. 88. 


Typical section. 


72 x NORTH-WEST TERRITORY. 


On Knee Hills Creek twenty mile due east of the bridge across 
Rosebud Creek, aud at an elevation of 2850 feet, hard grey, in 
places brownish-weathering, sandstones crop out along the sides of 
the grassy bank of the valley, and a short distance to the south, 
in the valley of a small stream flowing in from the west, twenty 
feet of rather soft, light-grey coarse-grained sandstone, shaly in 
places, overlain by six feet of light-grey clay containing a few pebbles 
mostly of quartzite, but some few of gneiss, are exposed. The grey 
and brownish sandstones crop out in the valley atirregular intervals 
for thirteen miles, where the following section is seen :— 


4 


: FEET. 
Brownish thin-bedded sandstone...... eer Pre eer 10 
Somewhat soft grey sandstone with large rounded masses 

of coarse-grained ferruginous sandstone........,...... 8 
Olive sandy shale ........... ss désires esse cepa ceca seee (10 


Four miles further down the creek, the following section is seen :— 


FEET. 
Rather hard, brown, false-bedded sandstone....,........ 12 
Olive sandy shale..............,.........,..,..,...... *. 40 
Hard ferruginous sandstone.................,...,........ 6 
Grey and olive sandy shale and sandstone ............. 25 
Beds concealed ....0. ce... soso sees ne err 25 
Dark friable clay-s hale, at water’s edge...... ee a 

108 


Below this, for two miles, the sides of tho valley are sloping and 
grassy, being no doubt composed of tlie last mentioned shale, till grey 
sandy clays again crop out. Atashort distance further down the stream 
a seam of coal is seen at the water's edge, and a mile and a quarter 
below the following section is exposed :— 


Whitish clayey sandstone. .....................,.. + 30 0 
Clay-shale. ...... see cence crate seeces crosses 1 6 
Coal (compact)......... cs Rs neue 4 0 
Carboniferous sbale mixed with lignite........... + 0 10 
Rather hard clayey sandstone turning into clay- 

shale at the top...... pad in emssede dsses (25 0 


The above mentioned whitish sandstone is the first of that nature 
seen in descending the stream. It is at the top of the Edmonton 
subdivision of the Laramie adopted in this report, and doubtless occu- 
pies the same position as the “light-coloured argillaceous sands” 
recorded by Mr. McConnell as occurring near the top of the 
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Wintering Hills,* and underlying sixty feet of dark, plastic clays, 
these latter being doubtless represented by the dark clay-shale found 
occurring at the water’s edge in the section on Knee Hills Creek. 
The coal mentioned in the last section occurs in a compact seam, 
breaking off into rectangular masses of considerable size. It has 
been examined by Mr. Hoffmann, the chemist of the Survey, who 
reports that “it is a lignite of superior quality; becomes some- 
what fissured by exposure to the air, but might be kept for a short 
time in a sound condition if. protected from the weather ; when freshly 
mined is, in all probability, a firm fuel, and would bear transport to 
moderate distances. A proximate analysis of a sample collected from 
this seam gave— 


Hygroscopic water 2 ea io taea ties ane 9°86 
Volatile, combustible matter..................,.,..... 34-89 
Pised CAL DOn ioe we ook ee eb eee datant sus 46°57 
Rains ica shade Sei tae hee eee La awk ede tos decane as 8-68 

100-00 


Apart from the structure being somewhat more coarsely lamellar, it is 
not very dissimilar to specimens 6 and 7 of Report for 1884, pp. 15 
and 16m.” On descending the valley, the coal seam is seen to rise at 
the rate of about twenty-five feet to the mile. Mr. McConnell states 
that a thin seam of lignite is met with in the Wintering Hills in 
connection with the “light-coloured argillaceous sands’ above men 
tioned, and in all probability it is the continuation of the same seam. 
The extension northward of this seam will be considered more fully 
on a succeeding page of this report. Down the stream, exposures 
become more numerous as the valley becomes deeper and more pre- 
cipitous, the banks being composed of grey and whitish soft clayey 
sandstone and grey sandy shale, with bands and nodules of ironstone. 
In some of these nodules, which were found in a bed of soft sandstone Fossils. 
outcropping about eight miles above the mouth of the creek, well- 
preserved specimens of Unio Danæand Panopea simulatrix, and, a short 
distance further down, a long bone from ono of the extremities of a 
Dinosaur was found imbedded in a large block of ferruginous sand- 
stone. Similar shales and sandstones continue to form the banks of 
the valley to its junction with that of the Red Deer. Several thin 
seams of coal run for short distances as black horizontal bands 
between the thick beds of white clay and sandstono, giving, with the 
reddish ferruginous bands of somewhat similar thickness, an exceed- 
ingly variegated and often picturesque appearance to these bare 


*Geol. Survey Report for 1884. p. 98. 
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rocky hill sides—an appearance which induced Dr. Hector, in 1859, to 
apply the namo “ Banded Clays” to this portion of the Laramie. Two 
miles above the mouth of the creek, where the Blackfoot pack-trail 
crosses the valley, similar rocks are exposed, and in a bed of the 
whitish sandstones the head of a large carnivorous Dinosaur was 

Dinosaurian found, which is stated by Prof. Cope to be the largest Dinosaur yet 

remains. found in the Laramie, and to be allied to his Cretaceous species, Lælaps 
incrassalus. 

The ridge which rises botween Knee Hills and Rosebud creeks is 
deeply cut by numerous coulées, which lead down into the valleys of 
either stream, and show in many places excellent sections of the 
Edmonton series, though, in a few places, the bottom beds of the next 
succeeding subdivision are also slightly exposed. A number of the 
coulées which run northwards have water in them at almost all sea- 
sons of the year; a few clumps of poplar grow along their sides, and 
they would afford abundant shelter for large herds of cattle, both from 
the direct rays of the sun in summer and from the storms of winter, 
while there would always be a plentiful supply of nutritious grass on 
the surrounding plateau. 

Three Hills In the upper portion of Three Hills Creek, where it runs in the bot- 

ee tom of a wide grassy valley, no exposures of the underlying rock were 
met with, the banks being composed of stratified sand and gravel. In 
the Knee Hills, however, which rise to the west of the creek, croppings 

Paskapoo series Of hard grey sandstones, belonging to the Paskapoo subdivision of the 
Laramie. are seen. Directly east of the southern end of these hills 
at an elevation of 2,600 feet, grey and olive sandy shales and hard, 
coarse-grained grey brownish-weathering sandstone crop out close to 
the creek. Five miles further down, forty feet of similar shales and 
sandstones occur under thirty feet of sandy, stratified, boulder-clay, 
overlain by eight feet of stratified yellowish clay. - In the’ sand- 
stone are bands of somewhat bituminous, sandy shale, containing 
numerous fragments of fossils, among which may be mentioned the 
tooth of a Dinosaur, Spherium, Valvata, Unio, Goniobasis ?, opercula of 
Viviparus, and carbonised stems of plants, and in some blocks of sand- 
stone at the bottom of the bank, Campeloma producta and Thaumastus 
limneiformis. The latter of these species has not been found actually in 
place within the limits of this map, but in the summer of 1885, it was 
found on the banks of the River opposite the mouth of Fish Creek, 
associated with C. producta, Viviparus Leai, and fragments of a Unio. 

FE PAP Four miles above the mouth of Devil’s Pine Creek, whitish clayey 

bb sandstones begin to appear in the sides of the valley, overlain by a 
bed of dark clay shale. Under a thickness of twenty-five feet of the 
sandstone, a seam of compact coal two feet two inches thick is exposed, 
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forming the continuation of the four-feet seam on Knee Hill Creek, 
though the beds here seem to have a slightly higher westerly dip than 
at the last named place. The white clayey sandstone and sandy shale 
form the sides of the valley to its mouth, and the following section 
which is shown at the Forks of Devil’s Pine und Three Hills creeks, 
will be typical for the whole distance. 


FEST. INCHES. 
Rather hard, light-brown sandstone, at the top.... 
Light-grey and whitish sandstone and sandy shale,. 


with Some ironstone.........,........ secs cers 100 0 
Coalssirrhaissss D ae rT ee 0 8 
Similar sandstone and shale, with ironstone nodules 

and ferruginous sandstone in which was found 

Corbirula occidentalis and Panopæa curta.......... 100 0 
Coal y: shia le ieg-sis seit oe eine sine ws wae eK asus 1 6 
Coal is en tés ne dede dec Code 1 0 
Carbonaceous shale..........,............ .....,.. 

203 2 


Fragments of Dinosaurian bones and some plant remains, among 
which were fruits of a species of Carpolithes were found at the bottom 
of the bank. 

Devil’s Pine Creek, where it flows from Devil’s Pine Lake, runs over Lip, pine 
a gravel bed, in a valley with sloping grassy sides. Where next met Creek. 
with, fourteen miles further down, it runs on a muddy bottom ina wide, 
sloping valley, and the stream was followed for four miles before any 
<roppings of the underlying rocks were seen. The exposure consisted 
of— 


FEET, INCHES, 
Light coloured boulder-clay, at the top............. 


Coal... sees hd Me nd Gade dees eae 1 6 
Light-coloured clay-shale..............,...,...... 10 0 
COOL; 52e ha RS A Ba CET 0 3 
Light-coloured clay-shale, at the bottom........... 


For the next fourteen miles the sides of the valley are composed of 
superficial sands and clays underlain by the yellowish stratified clay and 
the dark-coloured columnar boulder-clay. Six and a-half miles above 
the mouth of the creek, the following section is exposed :- - 


FRET. 
Dark, superficial sandy clay ..... mac Oe ee we welts. 7 
Light-yellowish stratified clay ...............,,.,.,... } 
Hard dark-coloured columnar boulder-clay............... 


35 . 
Grey sandy clay-shale and light-grey sandstone.......... 30 
80 


Coal seam. 


Survee Butte. 


Hand Hills. 
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Half a mile further down the creek, a seam of coal is seen at the 
water’s edge, overlain by ten feet of white clayey sandstone, and dip- 
ping slightly towards the west ; and a short distance further east, the 
same seam is fully exposed above the water, showing a thickness of 
four feet six inches, underlain by eight feet of dark sandy shale, and 
overlain evenly for a considerable distance by the columnar boulder- 
clay. Specimens from this seam have been examined by Mr. Hoffmann, 
who describes it as a lignite of good quality, very similar to that 
cropping out on Knee Hills Creek, and described on p. 73 & of this report. 
From this point down, the sides of the valley are composed of the 
white clays, shales and sandstones of the Edmonton subdivision of the 
Laramie. 

Surcee Butte, which lies five miles north of the mouth of this 
creek, is a rounded eminence rising about 300 feet above the level 
of the surrounding plain. Its sides are sloping and grassy, except 
towards the north where close to the summit there is an exposure of 
forty feet of light-grey clay-shale and light-yellowish clayey sandstone, 
including about the middle a band of dark shale with some hard sand- 
stone containing impressions of ferns and exogens. 

North of the headwaters of the streams just described, as well as 
around Quill Lake, the country is very rolling. with occasional wide 
flatstretches, no rock exposures being seen. 


Han» HILLs. 
These hills form a high table land, rising 1,000 feet above the general 


level of the surrounding prairie, and 1,350 feet above the level of Red 
Deer River to the south-west. 





a Pierre Shales. SECTION oF THB Hanp Hi. c Paskapoo series. 
b Edmonton Series. d Miocene. 


They are called by the Crees, Michichi Ispatinan or Hand Hills, on 
account of their resemblance to the outstretched fingers of the hand, 
the top of the table land not being flat, but composed of five ridges 
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which radiate from a centre lying to the south-east. To the north- 
west, west, and southwest, they rise abruptly from the sloping plain 
in bold escarpments five hundred feet high, but to the east they 
slope gradually, interrupted here and there by rolling hills, to the 
valley of Bull Pound Creek, where they end in a steep, though 
grassy slope, extending down to the wide plain through which this 
creek winds. This latter slope is, however, cut by numerous coulées, 
along the sides of which excellent exposures of the white banded clays 
and sandstones of the Edmonton series may be seen. 


On the western face of the Hills the following may be taken 88 Section on 


a generalised section of the rocks exposed :— 


FRET. INCHES. 
Loose quartzite pebbles imbedded in a sandy calcareous 


DARTS 4-4 ieee See Nae ase ds het SoS aaa dise 15 0 
Quartzite pebbles cemented été a hard conglomerate 

by calcareous cement................., esse. 2 0 
Loose mass of pebbles, sand and marl..... re 10 0 


Light-grey and yellowish, stratified, argillaceous marls, 
with some intercalated beds of fine-grained brown 
sands. In the upper beds some thin layers of lime- 
stone occur, which show on broken surfaces dendritic 


markings of oxide of manganese...........,...... 270 O 
Light-brown, false-bedded sandstones............,..., 190 oO 
Grey clay-shale...........,..... diese screens 30 = (OO 
VAGUE see sites Wee saa dates 3 6 
Plastic: Clay scccascie estes ale at doe a ee cena Wwe 2 O 
Agnes is Heeb ss nids anse 4 6 
Grey clay-shale and white clayey sandstone for several 

hundred feet .........,.... ss Mers RE. 

437 0 


In the lowest beds of this section, we have the typical rocks 
of the Edmonton subdivision of the Laramie. If we assume for 
these a south-westerly dip of fifteen feet to the mile, which is about 
what is indicated by a line drawn from the top of the whitish clay 
shale and sandstone in these hills to the corresponding beds in the 
Wintering Hills, we have here a thickness of seven hundred feet shown 
for this subdivision. Overlying this lower subdivision of the 
Laramie, a hundred feet of brownish sandstone of the Paskapoo sub- 
division crop out along the face of the escarpment, the rest of the uppér 
portion of this series having there been eroded away. Lying imme 
diately on the top of these brownish and lamellar sandstones, strati- 
fied argillaceous marls and sands extend upwards for two hundred and 
seventy feet, the beds being as far as can be seen, perfectly horizontal. 
This total thickness is not exposed in any one continuous section, the best 


rn face. 


Edmonton 
series- 


Paskapoo series 


Miocene beds. 


Quartzite 
conglomerate. 
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exposures of the upper beds occurring in the highest of the western 
escarpments, where they are seen to run up into the overlying con- 
glomerates. The lower beds, and the contact with the underlying 
sandstone, are visible only in some coulées on the south-west side of the 
hills leading down into Shell ‘Creek. On some of the highest 
points of the hills, a bed of twenty-seven feet of quartzite gravel over- 
lies the stratified marls, the matrix being a mixture of sand and lime, 
sometimes looseand sometimes cementing the mass into an exceedingly 
hard conglomerate. These conglomerates, with the underlying marls 
and sands, are so similar to the Miocene beds of the Cypress Hills, that 
I have very little hesitation, even iri the absence of fossil remains, in 
classing them in that formation, although, as their material was 
doubtless brought down from the mountains to the west by a different 
streams, the deposition of the two may not have been exactly contem- 
poraneous. The conglomerates in the upper part of this series being very 
much harder than the underlying sandstones and shales of the Laramie, 
offered a much greater resistance to the denuding agencies which 
wore down the surface of the surrounding country, thus preserving 
these hills as an elevated plateau rising 1,000 feet above the level of 
the adjoining prairie. They have, however, been themselves largely 
denuded, and the quartzite pebbles of the upper beds have been 
re-distributed over the greater portion of the hills lying on the eroded 
surface of the underlying marls, which in one place were observed to 


Re-distributed have a thickness of not more than ten feet above the Laramie sandstone, 


gravels. 


Bull Pound 
Creek. 


the re-distributed gravels having a thickness of fourteen feet. Mr. 
McConnell found similar gravels along the south Saskatchewan, and 
around the base of the Cypress Hill, and as they underlie and are 
evidently older than the boulder-clay, he has classed them as Pliocene 
under the name South Saskatchewan group.* As this is a similar re- 
distribution of Miocene gravels, it seems probable that they are of 
the same age. 

Immediately east of the Hand Hills, Bull Pound Creek runs 
southward into the Red Deer River. Forty miles above its mouth, 
the light-grey and whitish sandstones of the Edmonton series crop out 
on the sides of lateral valleys running in from the higher ground to the 
east. Lower down the wide, flat valley in which this small stream 
winds, exposures of similar whitish sandstone and sandy shale, witb, 
in many places, numerous ironstone nodules and thin beds of lignite, 
occur on either side, having often a local dip of several degrees. In 
the most southerly of these exposures on the east side of the creek, a 
seam of lignite outcrops, four feet six inches of which were seen, but 
both the bottom and the top were covered by land-slides. Though the 


* Geol. Survey Report for 1885, pp. 59, 70c. 
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lignite was moderately compact, as far as seen, it was of poor quality 

and would be of little use as fuel, except for local supply. South of 

this point, the land gradually lowers for about three miles till it reaches 

the level of the plain to thesouth-east. On the west side of the creek, 

the country is roughly undulating and hummocky for twelve miles 

further south, forming a wide base round the foot of the Hand Hills 

in that direction. A mile below the crossing of the Lord Lorue trail, 

the creek enters a narrow valley, the sides being at first composed of 

sand and clay, but two miles and a-half further down, horizontal light- 

brown sandstones begin to appear, and shortly afterwards become 
interstratified with slate-coloured and light-brown sandy shale. Seven 

miles below the crossing of the Lorne trail, a small Baculites, together 

with fragments of Lunatia concinna, was found in the brown sandstone, 

showing that we had reached the marine shales and sandstones of the, 4, 2. 
Fox Hill and Pierre group. Below this the valley becomes deeper Pierre group. 
and the sandstone gradually gives place to a dark clay shale, contain- 

ing numerous crystals of selenite and ironstone nodules; eight miles 

above the mouth, where the banks are seventy-five feet high, Lucina 
occidentalis and Baculites compressus were collected in this dark clay 

shale, 

Berry Creek is very similar in character to Bull Pound Creek, except Berry Creek. 
that in its lower portion, it runs in a wide, open, grassy valley. Near 
the mouth of Dead Fish Creek, which is, however, eleven miles below 
the southern limit of the accompanying map, there is a low exposure of 
dark clay-shale with ironstone nodules. Fourteen miles further up- 
stream, at the crossing of an old trail, forty feet of light-coloured sand- 
stone interbedded with dark-grey shale, including beds and nodules of 
ironstone, were seen. In these sandstones and shales were found 
Gervillia recta, var. borealis, Tancredia Americana and Placenticeras Fossils. 
placenta, var. intercalare, along with a fossil plant, described by Sir 
J.W. Dawson as Abietites Tyrreluii. North of this point, the creok, for 
sixteen miles, runs in a moderately straight valley, the sides of which, 
averaging about fifty feet in height, are composed mostly of the dark- 
coloured boulder-clay. For the next ten miles, the valley is crooked 
and sometimes ill-defined, a few exposures of boulder-clay and stratified 
sand containing boulders, occurring at the bends of the stream. At 
the junction of a small stream from the west, sixty feet of dark- 
coloured sandy shale containing crystals of selenite and spherical hol- 
low nodules of ironstone, are exposed below the boulder-£lay, and for six 
miles up this western branch, similar shales occasionally crop out. At 
this point, the dark shales are seen to be overlain by light-grey and 
yellowish sandy shales, which, a little further up, form low bad-land 
banks close to the creek, where a seam of lignite crops out two feet six 
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inches in thickness. For the rest of the course of this western branch, 
white sandstones are occasionally seen along its banks. On the 
main creek itself, four miles above the mouth of the last mentioned 
branch, are exposures of dark-grey iron-stained clay-shale containing 
crystals of selenite and spherical nodules of ironstone, on the 
top of which rests a layer of hard brown sandstone, and half a mile 
further up, under the dark boulder-clay, light-brown sandstone and 
grey clay-shale are seen in a low escarpment. . Above this, the valley 
rapidly loses its definite character, and spreads out into a wide clay 
flat very similar to that on the Bul! Pound east of the Hand Hills. 
Fourteen miles further north, the valley again contracts but becomes 
much more irregular, and eventually widens out again into the broad 
flats east of Sullivan Lake. A few exposures of light-grey clay-shale 
occur on these upper portions; and on the ridge to the west, in coulées 
and small areas of bad lands, the whitish clayey sandstones and sandy 
shale of the Laramie with numerous nodules of flinty ironstone, out- 
crop in sections, in some places, fifty feet high. Near the creek, 
numerous Laurentian erratics are scattered over the sloping sides of 
the valley. | 

Sullivan Lake, Sullivan Lake, the water of which is white from suspended clayey 
matter, has probably at one time been connected with the upper end 
of this creek, but is now quite cut off from it and without outlet. 
Around the southern main portion of the lake, the land is low, but 
it rises on the western and southern sides into rolling hills at a short 
distance from the shore. On both sides of the north-western arm, 
bad-land banks are seen at a distance of about half a mile back 
from the lake, a white mud flat stretching from their base to the 
water’s edge. On the western side, where the rocks were more par- 
ticularly examined, the scarped hill-sides showed the usual section of 
the lower part of the Laramie, white and grey clayey saridstones and 
sandy shales interstratified with beds of ironstone and lignite; one of 
these latter is four feet in thickness, but very shaly and of poor 
quality. In some places it has been extensively burnt and the red and 
yellow cinders have fallen down and covered the banks. . 

Blood Indian ‘Passing over the east branch of Berry Creek, Blood Indian Creek 
is the next stream flowing south into the Red Deer. Its banks, where 
we crossed it, were low and sloping, but in one place eight feet of 
typical dark grey Pierre shales, holding crystals of selenite, cropped 
out from under the overlying boulder-clay. 

SoundingCreck North of Blood Indian Creek, Sounding Creek flows eastward and 
then northward into Battle River. At the crossing of the Lord 
Lorne trail, its banks are ten feet high and are composed of boulder- 
clay overlying soft white sandstone, and four miles down the creek 


Wide clay-flat. 








TYRRELL. ] HAND HILL8. 812 


under a layer of loose sand, ten feet of dark-grey Pierre shale is ex- 
posed. A mile and a half further down, there is a considerablo local 
disturbance of the strata, two outcrops half a milo apart, showing soft 
yellow sandstone and dark clay shales dipping at angles of 70° and 50° 
respectively, though these are doubtless smal! local folds which do not 
bring up any considerable thickness of the underlying rocks. Three 
quarters of a mile below the last montioned exposure, similarly dis- Distarbe 
turbed, soft light-grey sandstones were met with, including bands of” 
yellow nodular ironstone in which were found Gervillia recta, var. 
borealis, Lunatia concinna and a species of Anchura, and a mile and a 

half further east, about the centre of Range 8, there is a thirty-feet 
exposure of horizontal light-grey sandy shale filled with crystals of 
selenite and including a band of rounded nodules of ironstone. In 

and associated with these nodules a number of fossils were found, 
which, like those just mentioned, are characteristic of the Pierre, viz :— 
Baculites grandis, P lacenticeras placenta, Hydatina parvula n. sp., Linearia Foesils. 
formosa, Pteria linguformis, Protocardia subquadrata, Palæastacus ornatus, 

n. sp., and a fin, centrum and spine of a fish. 

Dark clay-shales begin to appear below these sandy beds, a little 
further down the stream, and for twenty miles, low exposures of 
these shales are all that is seen of the underlying rocks. Near the 
western limit of range 5, however, the valley !ecomes narrow, with 
bad-land sides a hundred and twenty foet high, showing the following 
section : 


FEET. 
Covered isaac fin sn Cuvee td etes 20 
Grey sandy shale with bands of nodular yellow ironstone. 20 
Fine grey clay............ Sere ee ee 10 
Slate-grey Renan Ee ee re ee re 50 
Covered... Katie GRE Ole. Soissons" 20 
120 


These beds are practically horizontal and are exposed almost con- 
tinuously for about five miles, where the valley again becomes wide and 
sloping. The face of the bare white bank is in many places scattered 
over with numerous crystals of selenite, and one third of a mile below 
the above section, in a band of yellow ironstone, twenty-five feet from 
the bottom of the bank, fragments of Placenticeras placenta and a 
species of Ostrea were collected. 

At its northern bend, the valley is very wide, with an extended inter- 
vale of adhesive impervious clay, and it is not till four miles north of 
the bend, that low exposures of grey clay shale again appear and 
extend for Se along the sides of the valley. The shales 


Anticlinal fold. 


Belly River 
series. 
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here as before, contain numbers of crystals of selenite and are mixed 
with beds of clayey sandstone. For the next twenty-three miles, 
the valley is very wide, the creek expanding in one place into 
shallow “alkaline” lakes. Five miles to the east of these lakes, in 
township 33, range 4, a ridge rises by a gentle slope from the west, 
while on the eastern side it is washed out into two deep amphitheatre- 
like hollows. The sides of these hollows are about one hundred and 
forty feet high, and are composed of light-grey clayey sandstone and 
clay-shale with bands of light brown lignite, and, especially towards 
the bottom, bands of almost black nodular ironstone, while the shales 
in places contain a few crystals of selenite. These rocks lie on an 
anticlinal striking N. 85° E., evidently a local crumpling, which 
brings up the white beds of the Belly River series from beneath the 
shales of the Pierre. It was impossible to determine exactly the 
thickness of the beds here brought to the surface, but in one place, for 


. a length of twelve hundred feet, they were found to dip N. 5° W. at an 


Neutral Hills. 


angle of 30°, which implies a thickness for the beds here exposed of six 
hundred feet, and neither the top nor bottom of the formation was seen 
in this section. This heavy dip of the strata in the centre of the sur- 
rounding flat-lying beds of the plains is very remarkable; a similar 
phenomenon was noticed by Dr. G. M. Dawson, on the Milk River, 
close to the international boundary, where beds of this Belly River 
series of the same age as those here seen are brought to tbe surface 
over a small area.* | | 

The next exposure seen whilo following the creek northward was 
on the east side of the valley in township 35, five miles above Sound- 
ing Lake, where ash-grey clay and clayey sandstone crop out ina 
number of small exposures extending for fifty feet up the side of the 
hill, representing some of the higher beds of the Belly River series. 
For the rest of the distance to Sounding Lake, the banks, though high, 
are grass-covered and rarely show any signs of the underlying rocks. 

The Neutral Hills are an irregular plateau rising gradually from 
the plains to tho south to a height of five hundred and thirty-five feet 
above the surrounding country, and. especially in their north-western 
part, are cut through, by several deep depressions. The rolling, partly 
wooded hills to the north are composed of a pure or clayey sand 
washed down from the face of the higher plateau to the south, while 
the main ridge to the south is largely composed of the shales and 
sandstones of the Pierre, the sandstones being the most conspicuous 
projecting as ledges from the sides of the hills. The best section is 
seen at the “ Nose,” where soft, brownish and light-grey clay-shales 
are exposed, containing nodules of ironstone, and having a vertical thick. 


* See Geology and Resources of the 49th Parallel, p. 114. 
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ness of six hundred feet. In the upper part of this soction, the shales 
contain large numbers of crystals of selenite, along with specimens of 
Protocardia borealis and Baculites compressus. At the bottom of the sec- 
tion, which is secon on Ribstone Creek, a small stream flowing north- 
ward immediately west of the ‘“‘ Nose,” the rocks consist of dark-grey 
clay-shale associated with beds of brownish-yellow, friable sandstone, 
in which were found Placenticeras placenta, Baculites compressus and 
Liopistha undata. Jn the more easterly parts of the hills, the lowest 
beds are composed of the whitish sandy clays of the Belly River series. 

These hills lie on the western side of the low anticlinal which 
stretches northward from the South Saskatchewan River, bringing to 
the surface the sandstones of the Belly River series, which has been 
proserved as hills by thoir capping of Pierre shales; which, though 
soft, offer more rosistance to the denuding agencies than the sand- 
stones above and below them. The tops and sides of the hills are 
scattered over with pebbles of chert and boulders of gneiss and lime- 
stone, often in great numbers. 


BATTLE Rtver AND ITs TRIBUTARIES. 


On or just west of the 114th meridian, a stream flows from Pigeon Buttle River. 
Lake and one from Battle Lake, which, after courses of eleven miles’ 
each, join to form Battle River. 
Pigeon Lake, the largest and most northerly of the two lakes, is Pigeon Lake. 
eleven miles long and four to five miles wide. It is surrounded, 
oxcept on the south-east side, by thickly wooded hills which rise from 
one to three hundred feet above the water. The sides and summits of 
these hills are strewn with gneissoid boulders, which also cover 
the shore of the lake, though at low water in some places a sandy 
- beach stretches for a fow yards between the edge of the water and the 
boulders. 
Battle Lake is much smaller, being only four und a-half miles Battle Lake. 
long and half a mile wide, though it is reported to ‘be very 
deep. It simply occupies the bottom of the old valley down which 
Battle River flows eastward; towards the west the bottom of this valley 
is occupied. by an impassable morass. The south shore is four 
hundred feet high, and thickly wooded, while to the north the country 
is much lower and more open. At the west ond of the lake there is a 
hill three hundred and ten feet high, the sides of which are scarped in 
numerous places, showing the following section which is very typical 
of the Paskapoo series :— 


Paskapoo beds. 


Wolf Creek. 


Battle River 
Lake. 


84 x _NORTH-WEST TERRITORY. 


FEET. 
Covered, the outer soil being sandy .v.......,e.sesceees 70 
Olive sandy shale containing towards the top concretion- 

ary nodules of grey limestone...... 0 COO DOR BOAO eed Ose 80 


Covered ........ line Re Ses ss so ascs “60 
Bands of rather hard yellow sandstone cropping out through 

the sod.. eee ee ee er rer rere ete ere 30 
Light-grey shaly jandstone tite steve scsi 15 


Light-yellowish or greenish-grey, rather soft, thick-bedded 
sandstone, false-bedded in places, weathering with 
rounded face, and towards the bottom mixed with some 


EE AR sisi tiens csse OÙ 
Covered . . e oe veeeee concen ve ee 40: 
Lightarey, daniellax rather fine grand sandstone...... 6 
Covered es... 102200 0.00 0.004... esse mousse 10 

310 


Between Battle Lake and the mouth of Pigeon Creek, the bottom of 
the valley is very swampy, and small springs flow out of the bank, 
which is compored of the grey sandstone and shale of the Paskapoo 
subdivision of the Laramie. 

Between the mouth of Pigeon Creek and that of Wolf Creek, 
the valley is open, with sloping sides, which but rarely show any indi- 
cations of the character of the underlying rocks, but, where there are 
exposures, they are seen to be horizontal sandstones and shales of the 
Paskapoo series, similar to those occurring both higher up and lower 
down-stream. 

Wolf Creek is a small stream flowing in from the south, fifteen feet 
wide and a foot deep, with (except near its mouth) low grassy banks, 
showing nothing of particular geological interest. From the mouth of 
Wolf Creek to the “ Leavings,” the banks of the Battle River are 
low and overhung with willows, being composed of alluvial sand and 
clay. A mile below the “ Leavings,” on the Edmonton Trail, a bed of 
quartzite gravel, two feet thick, similar to that seen on the Red Deer 
near the mouth of the Blind Man, crops out on the north bank, a little 
above the water. Three miles further east, low banks of dark-coloured 
boulder clay are seen, overlain by twenty feet of stratified sand, in 
which false-bedding is excellently shown. The southern shore of Battle 
River Lake was not examined, but in crossing it and skirting for a 
short distance along its north-east side, no rock was seen in place, 
though its margin was found to be composed of a great number of 
gneissoid boulders, and on the west side, where the land is low and 
marshy, lumps of coal of considerable size are reported to have been 
picked up. North of Battle River Lake no exposures are met with till 
the river turns to the east, low escarpments of both the lower and the 
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upper boulder-clay occur then at intervals along both sides of the 
siream. At the bend to the north, the banks become much higher, but 
for several miles are still composed of boulder-clay, underlain by a 
bed of quartzite pebbles. Six miles north of the last mentioned bend, 
the underlying Laramic rocks are seen for the first time as sandstones 
and olive sandy shales of the Paskapoo series, rising eight feet above 
the level of the water, which is here at an elevation of 2,450 feet. 
For the next three miles grey sandstone and sandy shale form the 
lower part of the bank, while the upper part is composed of the 
pebble bed overlain by light-coloured stratified boulder-clay. In one 
place, the bank shows thirty feet of sandstone and sandy shale, 
with a seam of coal five inches thick towards the top. In a depression Pebble bed. 
in the upper bed of sandstone, probably the section of an ancient 
channel of a small stream, there are collected a great many large 
boulders, most of which are of quartzite; but sume fow are of gneiss, 
with numerous pebbles of ironstone. This pocket, along with the 
surrounding sandstones, is evenly overlain by a bed twelve feet thick of 
quartzite pebbles. Just below the mouth of Pipestone Creek, white Pipestone 
clayey sandstone, with reddish bands of ironstone, belonging to the 
Edmonton subdivision of the Laramie, were firstseen. At the water's 
edge a seam of coal crops out. Two miles up the Pipestone, the beach 
is still composed of similar sandstone and of whitish sandy shales in 
which fragments of Dinosaurian teeth and bones and silicifiod wood 
were found. Still further up on this stream, where the Big- 
stone joins it from the south, the light-coloured clays and sandstones are 
seen to be gradually overlain by the olive sandy shale and brownish- 
yellow sandstones of the Paskapoo series, these latter sandstones often 
containing large nodules of limestone, which would, doubtless, barn 
into a very good lime. The coal seam outcropping on the Red Probable coal 
Deer and Saskatchewan rivers, at the bottom of the Paskapoo series, was 
not seen hore, and it is possible that it has thinned out locally, but it is 
more probable that its outcrop is silted over with white clay, or over- 
grown With grass or brush, and that, on closer examination, it will be 
found in this vicinity ag well as both to the south and north. Above 
the mouth of Bigstone Creek, the valley is shallow, with sloping 
sides, and very few exposures are seen except of boulder-clay. The 
exposures that do occur consist of light-grey and yellow soft sandstone 
and sandy shale, which may belong either to the top of the Edmonton, 
or to the bottom of the Paskapoo series. 

On Bigstone Creek, close to its mouth, the IPÉONIDE section of Bigstone Creek, 
Paskapoo beds is exposed : — 


Peace Hills. 


Battle River 
below Pipe- 
stone Creek. 


Dried Meat 
Lake. 
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Soft yellowish-grey sandstone...................... 6 0 
Olive sandy shale with friable nodules of ironstone. 8 0 
Olive and grey jointed sandstone....... .......... 6 0 
Band of hard, compact sandstone...... .......... 0 6 
Friable masses of ironstone mixed with oliveshale.. 0 6 
Grey and olive sandy shale and soft sandstone..... 12 0 
Coveredssa essai an sr sde see 5 0 

Hard, grey, compact, calcareous sandstone, breaking 
off in large angular blocks..................,... 4 0 
42 0 


A mile further up this creek, the valley is very narrow and a hun- 
dred feet deep, exposing eighty feet of grey and olive soft sandstone 
and,of olive sandy shale containing thin bands and nodules of ironstone, 
and towards the top, beds of harder sandstone. Along the creek 
up to its source in Bear Lake, exposures of the underlying rocks 
are very rare, and the shores of the lake itself are low and swampy. 

In the Peace Hills, some very good sections of the superficial depo- 
sits are seen. In one caso, the side of a knoll has been washed away, 
exposing thirty feet of horizontally bedded light-yellow sandy boulder- 
clay, containing pebbles and boulders of quartzite and gneiss, repre- 
senting the upper boulder-clay, which has been laid down in greater 
thickness than usual, and afterwards partly eroded away, leaving the 
Peace Hills, as they now are, a mass of irregular hills and broken 
ridges, 

Below the mouth of Pipestone Creek, the sides of the valley of 
Battle River are mostly sloping, grassy on the north side, but the 
south side is wooded with poplar and occasional groves of birch and 
spruce. Scarped banks of whitish sandstone and shale streaked with 
thin beas of lignite and clay ironstone are also occasionally seen, the 
whole overlain by a bed of quartzite pebblos. 

Fivo and a half miles below Battle River Settlement, the river flows 
into Dried Meat Lake, having first skirted along its northern edge for 
a mile and a half. This lake is an expansion of the river which spreads 
from side to side in the bottom of the valley, here from one hundred 
and fifty to three hundred feet below the plain. The north-east side 
of the valley is occupied by open poplar bush, while to the south- 
west the poplar is much thicker, and spruce is also occasionally seen. 
Where the rock is exposed, itis white clayey sandstone and sandy 
shale, with thin beds of ironstone. Above the south end of the lake, 
the following section was measured :— 
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Concealed sudiste 100 6: 
White sandgtone............ cece ne sos. vuso secs 35 6 
Carbonaceous shale.........,......... ......,... 0 9 
Lignes nes esse ed 1 9 
Lignitic shale .................... eee 0 11 
White sandstone and shale..................,.,... 70 0 
208 5s 


Low escarpments of the white sandstone of the Edmonton series 
occur at intervals close to the bend of the stream, and twelve miles 
below the southern end of the lake, a seam of coal crops out at the Coal seam. 
water’s edge, two feet ten inches thick, overlain by sixteen inches of 
brown lignitic shale, under fifteen feet of white clayey sand- 
stone. The coal seam runs along close to the edge of the water for a 
short distance. Six miles further down the river, the following section 
is seen :— 


FEET. INCHES- 





Whitish clayey sandstone................... ..... 60 0 

Two thin seams of lignite ceparated by eighteen | 
inches:of shâlessssss tie ewes. “otter Latcous 2 0 
Whitish sandy shale.....................,.,,..,.. 14 O0 
Coulisses er ee ee date ce ee ee er ee eee 3 64 
Clayey sandstone and sandy shale................. 120 0 
199 4 


From here to the mouth of Meeting Creek, a distance of eight miles, 
Battle river winds in a valley a mile wide and two hundred feet deep, 
the west side being mostly timbered, the east side either grassy slopes 
or bare banks of sandy clay reddened by the cinders that have been 
washed down from the burnt coal above. These red cinders also form 
layers in the bottom of the valley, interstratified with the alluvial ° 
sand and clay to a depth of twenty feet, and buffalo bones are found 
in the alluvium to a depth of fifteen feet. 

Meeting Creek has its source in some small lakes west of Todd’s Meeting Creek. 
crossing of the Battle River, and flows south of east to join the latter 
stream. In its banks, composed of white clays and sandstones, the 
following section is shown, two miles above its mouth :— 
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IN 
Whitish clayey sandstones and sandy shales, the oe 
above portion containing many ironstone nodules 
and large masses of ferruginous sandstone of a 
bright-yellow or red colour.................,,.... 50 O0 
Carbonaceous shale.........,........ essor 0 8 
Coal, compact ...... case sors ssoesvesses css nee ee 4 6 
Fine dark clay-shale.......... Cesepetereecaseseson, (0 “0 
Whitish sandstone............ sec ceccee roro oe 50 0 
mee 1 
114 2 


A proximate analysis of this coal, by Mr Hoffmann, gave :— 


Hygroscopic water.......... eee: soso se ses océisres 11-68 
Volatile combustible matter.............. ss... 35-82 
Fised Carbon: 250. 300 ne Guen des 49-88 
ADD: GER Ss ore a ora ee Oe hea Be oe ee eke aes 2°62 

100.00 


The general character of the seam is very similar to that cropping 
out on Knee Hills Creek, which is described on page 73 E. 

A mile and a half further up the valley, the same seam is seen ex- 
posed vight feet above the water, and allowing the creek a fall of ten 
feet in that distance, which is probably more than it actually has, the 
beds would have a dip upstream of twenty-seven feet to the mile, and 
drawing a straight line from this point to ‘the Maples” on Battle 
River, the place where this seam first crops out, and which is on about 
the same level, the strike of the beds is shown to be N.20° W. For ten 
miles further up Meeting Creek, similar sandstones and shales are ex- 
posed, forming high “ bad-land” banks; then the valley becomes much 
shallower, and the sides more sloping and grassy. 

Battle River Below the mouth of Meeting Creek, for fifteen miles, the valley of 

below Meeting Rattle River continues well defined and about two hundred to two hun- 
dred and fifty feet deep, similar whitish sandstones being exposed at 
intervals all along the banks. In one place, eleven miles from Meeting 
Creek, the coal scam is well exposed one hundred and eighty feet 
above the water, showing the following section :— 





FEBT. INCHES 

Black and brown shale...................,.,...... 0 8 
Cols scsi ailes rite nr share 0 6 
Shale and clay...........,................... is 0 3 
COOL cb oa Se ieee Ro ee DD ed din meee 4 6 
Shale ‘ eee ahs Meas bu ONU dde 1 0 
Chalets manie dons dent eens 0 9 

7 3 


Underlain by soft white sandstone and overlain by 
grey clay-shale. 
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Four miles further on, the following section is exposed :— 


FEET. 
Seam of burnt coal. ..................... esse. a 
White sandstone...... ss. core sos cocnceccccesccerecs 30 
Brownish banded sandy shale .. ...............,...... 60 
COVOIO 5c dike Fs kaa oe wil We RST ee we ee ee wee: 30 
Dark sandy shale.......................... ses 50 
White nodular sandstone, at waters edge................ Ks 

160 


A mile and a half further down the valley, in one of the ferruginous 
nodules in this latter layer, Placenticeras placenta was found, and the 
bottom of the bed, which is ten feet thick, is a broken mass of shells 
of an Ostrea, mingled with Cyprina ovata and thick calcareous tubes, 
possibly of Teredo. This is the highest bed that can be definitely 
determined as belonging to the Fox Hill and Pierre group, and 
as shown in the last section, it lies one hundred and sixty feet below Top of Pierre 
the coal seam which is seen cropping out on the sides of the valley ee 
for twenty-five miles. This is the exact thickness given by Mr. 
McConnell* for the beds between the coal seam and the top of the Fox 
Hill and Pierre group on the Red Deer River, and there is little doubt 
but that it is a continuation of the latter seam, which he identified with 
the seam cropping out at Blackfoot Crossing on the Bow River. 
Associated with the bed of fossiliferous sandstone; is a thin bed of 
limestone in which excellent examples of “ cone-in-cone”’ structure are 
seen. This is close to the mouth of Paint Earth Croek, and here the 
valley is very wide, steep escarpments of whito clayey sandstone being 
seen about two miles to the south of the river. From the mouth of 
Paint Earth Creek to the Elbow, a distance of twenty miles, the sides 
of the valley are sloping and grassy, or wooded with balsam poplar, 
and some spruce. .A few low exposures of greyish-green and brownish 
sandy shale and nodular sandstones occur at the bends of the stream, 
though near the Elbow these are underlain by dark-grey. clay-shale. 
Twelve miles above the Elbow, at the foot of one of the steeper banks, 
the following fossils were found in the brownish sandstone, viz. :— 
Placenticeras placenta, Ostrea subtrigonalis, a very large Ostrea, somo- 
what like O. glabra but possibly new, Solecurtus occidentalis, n. sp., and 
Cyprina ovata. Two miles above the Elbow a small stream flows in 
from the south-west, and at its mouth a rounded butte rises abcut two 
hundred and thirty feet above the level of the flat exposing the 
following section :— 


Pierre cesils. 





*Geol. Survey Report for 1882-4, p, 96 0. 


Pierre focsils. 


Elbow of Battle 
River. 


Belly River 
series. 
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FEBT. 
Light grey soft sandstone with included lenticular concre- 


tions of ironstone, in which are found fragments of 
Placenticeras placenta, and in the same beds Protocardia 


borealts was also found.... 1... cece sos sect soso ee 130 
Covered 25425 ibn ee SS eee ae ata no wes, See cee es 20 
Dark crumbling clay-shale..................,......,..., 50 
Covémd suis aes Lilas tasse anne 20 

220 


Along the lower part of this stream the banks for five miles are very 
steep, two hundred feet high and considerably covered with spruce. 
They are seen to be composed of dark clay-shale, underlain by brownish 
sandstone containing nodular masses of ironstone along with well pre- 
served specimens of Protocardia subquadrata, Liopistha undata, Panopæa 
subovalis, burrows of a species of Teredo or Turnus, and Baculites com- 
pressus. Above this the banks become sloping and grassy for several 
miles, and then the white-banded sandstones of the bottom of the Lar- 
amie appear in a mass of naked cliffs at the top of a slope towards the 
north. On the banks of a southern branch of this stream, numerous 
exposures of boulder-clay were seen overlying the dark clay-shale. 
The stream is blocked by a great number of beaver dams, many of 
them newly built. | 

At the Elbow, a small stream joins the river from the south. The 
banks are three hundred feet high, the upper twelve feet being the 
upper light-coloured boulder-clay, underlain by forty feet of grey shale 
and ten feet of yellowish soft sandstone. The rest of the bank, with 
the exception of a bed of dark clay-shale at the bottom, is covered with 
land-slides. 

From the Elbow the river turns and runs north-eastward for sixty- 
three miles to the mouth of Grizzly Bear Coulée. In the first two or 
three miles of this distance, low outcrops of dark-grey shale occur, and 
four miles below the Elbow there is an exposure, from the edge of the 
river up, of thirty feet of light-grey sandstone, representing the top 
beds of the Belly River series, overlain by the dark-grey Pierre shales. 
This bed of light-grey sandstone, often including bands of sandy iron- 
stone, is seen to rise gradually in the sides of the valley as the river 
is descended. The sides of the valley are abrupt and steep up to the 
top of the sandstone, but above it they slope up gradually to the level 
of the prairie, which is two hundred and fifty to three hundred feet 
above the river. These banks are very similar to those of the Red 
Deer River near Hunter’s Hill, where the Pierre shales ure seen to 
occupy the surface of the country, which gradually slopes down to 
the brim of the Red Deer valley, and the valley is then cut down 
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several hundred feet through the white sands and clays of tho Belly 
River series. 
For fifteen miles above the mouth of Iron Creck the valley is wide 
and open, with sloping grassy sides, in which, however, a few low 
exposures of white and yellow sandstone crop out close to the edge of 
the water, while back from the river the flats are occupied by 
hillocks of loose yellow sand, thirty to fifty feet high. At the ganay ninocks. 
mouth of Iron Creek the flat is underlain by a bed, six feet or 
more in thickness, of coarse gravel. The Iron Creek valley for 
six miles upward from Battle River is very wide, and full of Iron Creek. 
sandy hills, while for eleven miles further it is well defined and a bun- 
dred feet deep. In the sides in this distance no exposures of the 
underlying rocks occur, but in most places yellow unstratified sand ap- 
pears to cover them from top to bottom, except for the last two or 
three miles, where as much as twenty-five feet of sandy clay contain- 
ing pebbles of quartzite and gneiss, are seen at the edge of the creek, 
representing in all probability the lower boulder-clay. 
Near the crossing of the old trl from Victoria to the plains to the 
south, twenty feet of light-grey and yellowish, somewhat clayey, soft 
sandstone and grey sandy clay-shale including beds of brown iron- 
stone, are seen in the side of the valley, at an elevation of 2,090 feet 
above the sea. For six miles further up the creek, horizontal, soft, 
whitish or light-grey sandstone with yellow iron-stained beds and Light-grey 
| sandstone. 
bands of laminated ferruginous sandstone and numerous nodules of 
yellow ironstone, crop out to a height of ninety feet above the bottom 
of the valley. In one place a large number of fragments of fresh-water 
fossils, such as Unio, Sphærium and a gasteropod like Campeloma pro- 
ducta were collected from the ironstone nodules. These sandstones and 
clays represent the upper part of the Belly River series, and lie on the 
western sidæof tho wide anticlinal which brings this formation to tho 
surface. Along the creek up to its sourco in Wavy Lake, at an 
elevation of 2,260 feet, a distance of twenty miles, the country is undu- 
lating and tho soil is sandy, but no trace of the underlying rocks is 
to be seen, though on the ridge west of Wavy Lake a dark clay washes 
from the side of the hill, very like the clay derived from the degrada- 
‘tion of the Pierre shales. . 
It was close to this creek that the mass of meteoric iron now Meteorio iron. 
in the museum of Victoria College, Cobourg, was found by the late 
Rev. George McDougall.* 
The Battle River valley for five miles below Iron Creek 
is very wide and often dotted with sandy knolls, one of which 
was found to be one hundred and fifty feet high, and composed of 


* See note by Dr. A. P. Coleman in Trans. Royal Soc. Can., 1886, Sec. ITI., p. 97. 


Grattan Creek. 
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loose yellow sand scattered over with pebbles of quarzite and gneiss, 
among which a few rose-bushes and trailing junipers manage to live. 
Thence to the mouth of Grattan Creek, a distanco of nine miles, low out- 
crops of horizontally bedded light-grey and yellowish, rather soft 
sandstone interbedded with hard ferruginous sandstone, appear at 
intervals, close to the odge of the water. But much better sections 
of these sandstones of the Belly River series are to be seen in Grattan 
Coulée. In this valley, three miles above the mouth of the creek, the 
following section was obtained on the south bank :— 


FRET. 

Loose sand containing towards the top a large number of 
boulders of gneiss and a few of quartzite ....,.......,, 25 

Soft yellow sandstone, with a layer of yellow ironstone 
and some harder sandstone containing fragments of 


SINGING 1 WOOD rs os hae Wadd ab ws Wace ae Es ase es 10 
Yellowish soft sandstone, with a three-inch bed of broken 


lignite associated with a layer of soft plastic clay. Scat 


tered through the sandstone are many brown, dark- . 
weathering nodules of ironstong.-.................... 40 
Rather clayey, yellowish-white, soft sandstone........... 20 
Covered (down tothe water)....... Send abe ania ie tele 75 
: 170 


Up the same valley for adistance of cighteen miles bad-land banks 
of soft whitish and yellowish clayey sandstone, to a height in many 
places of a hundred foot, form its sides till the level of the 
prairie is reached, at an altitude of 2,210 feet above the sea. No 
fossil remains have been found in these beds, except a few broken 
fragments of bone and silicified wood, but there can be no doubt that 
their position is near the top of the broad anticlinal which runs north- 
ward past the Neutral Hills and bolow tho Pierre shales. They present 
the characters of both the white and yellow subdivisions of the Belly 
River series, though the white sandstones here underlie the yellow, 
and, further cast, either change their character and become less 
clayey, or disappear under the overlying yellow beds, though these 
latter do not immediatcly underlie the Pierre on the western side of 
tho anticlinal. 

On Battle River, between the mouths of Grattan and Buffalo creeks, 
the valley is narrower than usual and much more thickly wooded, 
only two or three exposures of hard yellow sandstone being seen on 
its sides. A mile above Buffalo Creek, however, the following section 
was seen : — 


ryaaeu.] BATTLE RIVER AND ITS TRIBUTARIES. 93 x 


FEET, 
Shaly sandstone... 2... ose cesere sooooe corse corses 3 
Light-coloured brownish yellow sandstone with nodular 
layers of calcareous clay ironstone containing traces of 
fossil leaves: 55 sis mins déesse dae tas 7 
Ferruginous sandstone breaking, when struck, into small, 
irregular fragments........................,. cs... 3 
Soft grey shaly sandstone....................,........., 7€ 
20 


Turning up Buffalo Coulée, the banks for the first eighteen miles are pugao Coulée. 
composed of greyish-yellow soft sandstone with bands of yellow fer- 
ruginous sandstone. Further up, where the creek expands into 
a small lake, a seam of lignite ten inches thick crops out under- 
lain by six inches of brown lignitic shale between beds of soft, thick- 
bedded, whitish-yellow sandstone. This seam represents all the coal, 
at present known to occur in the Belly River series in this vicinity. 

Farther up the coulée some small exposures of soft and hard yellow 
sandstone are seen near the crossing of the telegraph trail, yory similar 
in character to those already described. 

From the mouth of Buffalo Creek for twelve miles north-eastward to 
the mouth of Grizzly Bear Creek, the Battle River valley is more open 
than in the previons stretch. The sides are from two to three hundred : 
feet high, but are generally grassy, and very few small croppings of yel- 
lowish sandstone reveal the character of the underlying rocks. In Grizzly Grissly Bear 
Bear Coulée from its mouth upwards, rocks distinctly characteristic of ae 
the Pierre are met with, dark-grey crumbling clay shales holding nu- 
merous crystals of selenite and rounded nodules of ironstone, while 
three miles above the mouth of the coulée, in a small branch coulée and 
at a height of two hundred and twenty feet above Battle River, a frag- 
ment of a Baculites was collected from there dark shales. 

For fourteen miles below the mouth of Grizzly Bear Couléo, as far as 
the last easterly bend of the river within the district, yellow, often 
lamellar sandstone with intercalated bands of ferruginous sandstone, 
may be seen cropping out in low exposures close to the water’s edge, 

At the above mentioned bend, hard brown sandstone appears 7,04 brown 
Just below high-water mark, and blocks of similar sandstone are #andstone. 
scattered along the edge of the stream. This sandstone, though over- 

lain by a considerable thickness of Pierre shale, is essentially similar to 

the sandstone of the Fox Hill group, and contains the following 

species of fossils :—Cyprina subtrapeziformis, n. sp., Modiola, sp., Pteria 
linguiformis, var. subgibbosa, Tancredia Americana, fragment of an 
Anisomyon centrale ?, Astarte, sp., Ostrea glabra ?, Lunatia concinna, and 

burrows of Teredo or Turnus. Four miles east of the bend, sixteen feet 
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of light-yellowish sandstono is exposed above the water, overlain by 
dark-grey clay shale containing fragments of shells of Gervillia, while 
seven miles further east there is, close to the water, a low exposure of 
sandstone similar to the last, over which are fifteen feot of dark clay- 
shale holding shells of Baculites, and above for eighty feet up the bank, 
slides of similar shales are secn. Fivo miles further, or two miles 
above the mouth of Ribstone Creek, these dark Pierre shales come 
down to the water’s edge, and from there to the crossing they form 
the sides of the valley from top to bottom. 

Ribstone Creek. We shall now turn to examine Ribstone Creek, .which flows into 
Battle River from the south, three and a-half miles west of tho crossing 
of the Fort Pitt trail. Tho valley for the first three miles is wooded, 
and the rocks are everywhere covered with earth-slidos. Then in 
the bottom of tho valley which is one hundred and sixty feet deep, 
there are exposed sixty feet of horizontal, yellowish, rather hard, 

* false-bedded sandstone containing ironstone in beds and irregular 
nodules. This layer of coarse grained yellow sandstono continues up 

Hard yellow tho creek for threo miles till it disappears under the bed of the stream, 
which rises sixty-five feet in the same distance; but northward it 
probably changes into a sandy shale, as there is no trace of such a 
bed of compact sandstone to be seen in the valley of Battle River. 
Half a mile above where the sandstone is last scen in the bottom of the 
valley, there is a cut bank, thirty fect high, showing at the top yellow- 
ish-grey sandy shale, which is underlain by dark-grey clay-shale 
holding ironstone nodules in which Jnoceramus Sagensis was found. 
From this point, for fifty-five miles up the creek, or thirty-four miles in 
a straight line S. 47° W., the valley is at times very wide, with marshy 
flats, and at times the sides are much more abrupt, but nowhore are tho 
underlying rocks to be seen, the country being covered with a thick 

Bandy knolls deposit of loose yellow sand, which is cither piled up in irregular shift- 

se ing knolls, or in long ridges lying more or less north and 
south. It is possible, however, that these ridges or higher points of 
the country, have a core of the undorlying rocks which, in all proba- 
bility, is composed of casily disintegrated, yellow sandstone, from 
which the surrounding sand has been in whole or in part derived, 
but whether in that case the sandstone would lie at the bottom of the 
Pierre, or belong to the yellow part of the Belly River series, it is im- 
possible to say. At the point which we have reached, thore is a hill on 
the east side of the valley which shows a section of fifty feet of light- 
grey, soft, clayey sandstone, with many yellow bands, and with seams 
of nodular black-woathering ironstone belonging, undoubtedly, to the 

Sandstones of Belly River series. Twenty-four miles east of this, on the trail 

Belly River from Fort Pitt to Sounding Lake, there are some low exposures of 
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similar sandstone and ironstone belonging to the same horizon. Follow- 
ing the creek for four miles further, we come to another exposure of 
twelve feet of similar light-grey soft sandstone including beds of brown 
nodular ironstone, overlain by light-grey plastic clay-shale. South of 
the hill in which this section occurs, the creek flows northward for 
several miles between sandy banks which rise gradually for some dis- 
tance on either sidc into considerable ranges of hills. To the south of 
the most westerly of these ranges, the creek has worn out a wide 
valley, leaving the southern faces of the hills often scarped and bare, 
but -unfortunately too much obscured by land-slides to allow of the 
satisfactory tracing out of the different beds without very great diffi- 
culty and oxpenditure of time. These hills are very hummocky, and 
are in many places covered with pebbles and large boulders of quart- 
zite and gneiss. As the rocks, where seen, were dipping in different 
directions and at various angles, there can be little doubt that these 
rough hills have been formed by masses breaking from the face of the 
higher table land—which now remains as a slightly elevated central 
axis—and sliding over some of their constituent beds of soft unctuous 
clay down to the lower-lying country, where they rest as irregular 
knolls and hummocks that soon become rounded off by atmoxpheric 
erosion. The rocks are, like those last seen, light-grey clayey sandstones 
holding in one place a thin seam of lignite, and containing througb- 
out nodules of black-weathering ironstone, in which are often included 
traces of woody fibre and pieces of beautifully silicified wood. In one 
place a layer of small pebbles was also seen, accompanied by a 
boulder of gneiss fifteen inches across and five inches thick. This sand- 
stone is overlain throughout by a layer of dark-grey Pierre shale con- 
taining numerous crystals of selenite. The covering of shale prevents 
the hills from being worn down by atmospheric erosion as fast as 
the more sandy parts of the surrounding country. 

The valley, however, is wide. with clay-flats stretching along either 
side of the creek, as fur as the point where it cuts through the ridge 
which runs northward from the “ Nose.” Here there is an exposure of 
eight feet of light-brown soft sandstone, underlain by twenty-five feet 
of dark-grey clay-shale including nodules of brown ironstone, holding 
Placenticeras placenta, Baculites compressus and Liopist ha undata. This is 
the same section mentioned on p. 82 £, in the description of the Neutral 
Hills, as being at least six hundred feet below the top of the Pierre, and 
as about three-quarters of a mile further east these shales are seen to 
rest on whitish clayey sandstones, we have here, doubtless, the bottom Junction of 
of the Pierre and the top of the Belly River series, Belly River 

The last tributary of Battle River included in the area of the accom- aera 
panying map, is Blackfoot Creek, which rises to the north-east of the Creek. 


White Mud 
Crees. À 


Beaver Hills. 
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Blackfoot Hills, and, after a course of thirty-flve miles, flows into 
Battle River just below the crossing of the Fort Pitt trail. In this 
valley, which is very deep towards its mouth but gradually flattens out 
towards the north up to the marshy lakes of which itis the outlet, only 
a very few exposures of the underlying rocks are seen, and these are 
dark-grey clay-shales with ironstones nodules, quite typical of the 
Pierre. The shales. are overlain by a sandy clay or sand, and the 
hills are covered with gneissoid boulders. 


COUNTRY LYING BETWEEN THE NORTH SASKATOHEWAN AND BATTLE 


RIVERS. 


In this district, the exposures of the underlying rocks are very few ; 
even where they do occur, they are slight and indefinite in character, 
aud to all appearance, the bedding is*perfectly horizontal. Fossils, too, 
even in beds such as the typical shales of the Pierre in which, a 
little further south, they are found in such profusion, are here almost. 
entirely wanting, so that we can only assume that we are in 
the main correct in our determination of the position of the beds, and 
that the boundary lines of the formations, as laid down on the map, 


- are approximately accurate. 


Towards the west, croppings of light-grey clays and sandstones 
with included nodules of ironstone of the Edmonton subdivision of 


‘the Laramie are found on White Mud and Black Mud creeks, and a 


coal seam also appears a mile and a-half below the trail cross- 
ing of Black Mud Creek. From here eastward, no rocks were 
seen in place till Beaver Creek was reached, the intervening coun- 
try being occupied by the “Beaver Hills,” with their low marshy 
tracts and lakes. These hills have already been described on p. 43 E 
of this report; we shall only add that they are composed 
entirely of superficial deposits of sand and sandy clay mixed with 
gravel, though it is probable that these deposits are laid down on a 
slightly elevated ridge of Laramie sandstone. Wherever sections 
of the drift were seen, as on Hastings’ and Katchemut’s creeks, it 
consisted of horizontally-bedded, hard grey sandy clay, containing 
numerous quartzite pebbles, though on their surface the knolls and 
ridges are covered with a slightly sandy clay derived, no doubt, from 
the wearing down, and perhaps redistribution, of the underlying drift 
On the east side of the hills, however, there are some patches. 
of white clay covered in places with a saline efflorescence, indicating 
the presence in the immediate vicinity of the white clays of the 
Edmonton series. On the east side of township 48, range 18, indica- 
tions ef coal, doubtless of Laramie age, are seen just south of the 
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telegraph trail, and on Beaver Creek, eight miles above where it flows 
into Beaver Lake, in section 5, township 50, range 18, there is an 
exposure, of the same age, of eight feet of whitish clayey sandstone, 
interstratified with beds of light-grey clay-shale and a bed of yellow 
sandy ironstone, Six miles further down the same creek, another low 
exposure of similar rock occurs. 

Beaver Lake has low-lying shorés, which show no signs of bedded Beaver Lake. 
rock; the beach consists of coarse grey sand, behind which is a pile 
of large boulders of gneiss and quartzite. which are constantly shoved 
back by the expansion of the ice in the winter and by its force when the 
water dashes it against them in the spring. On Beaver Creek,'where 
it flows out of the north end of Beaver Lake, the banks are low and 
generally grassy for nine miles, then at a sharp bend in the stream, 
soft light-grey shale appears close to the water, and from this point 
to the crossing of the Victoria trail, horizontally-bedded, light-grey 
clayey sandstone and clay-shale with irregular nodules of calcareous 
ironstone and some bands of yellow ferruginous sandstone, crop out 
in low exposures along the channel of the creek. Near the trail cross- 
ing, there is a bed of bluish-grey friable clay-shale holding large lenti- 
cular masses of ferruginous sandstone and fragments of coal, the latter, 
not in any connected bed, but consisting of the carbonised trunks of 
small trees lying separately. This dark clay-shale soon changes, how- 
ever, toa rather light-grey,sandy clay-shale including a nine-inch seam Light grey 
of coaly shale. For the rest of the distance to its mouth, the creek flows ne —< 
through swamp and thick scrubby forest, its banks being low, showing, 
for half a mile, light-grey sandstone and shale, and below that, light- 
coloured boulder-clay, or fine-grained bedded silt. 

The whitish sandstones and clays seen along this creek belong, Laramie | 
undoubtedly, to the Edmonton subdivision of the Laramie, and though 
the shales at the crossing look much more like Pierre than Laramie, 
still the stratigraphy appears to connect them rather with the latter, 
and in the absence of all traces of fossils, it is not deemed advisable 
on such slight evidence to record the Pierre as occurring here. 

About eighteen miles east of Beaver Lake is Vermilion River, Vermilion 
which rises near the old location of the Canadian Pacific railroad at an ™’° 
elevation of about 2240 feet. Flowing at first northward in a slight 
depression in the plain, it soon developes a definite channel, the sides of 
which show light-coloured, bedded sandy clay containing a few pob- 
bles. In the north-western corner of township 49, range 15, the 
underlying rock first appears in a low exposure of dark-grey clay- 
shale containing minute crystals of selenite, while a short distance 
further down the creek, light-grey, similar clay-shales are seen, 
including large irregular brown-weathering nodules vf calcareous 
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ironstone, sometimes vesicular and holding numerous impressions o 
plant fragments. For about eight miles down the river, this clay- 
shale with ironstone, which, no doubt, represents the lower part of 
the Pierre shales, crops out in the banks at short intervals, and then, 
for six miles, the banks are grassy or show only small sections ot 
superficial sand or clay. 

About the centre of township 52, range 14, clay-shale again crops 
out, associated with beds of ash-grey lamellar sandstone, and including 
nodules of calcareous ironstone, containing impressions of leaves, 
among which were Podocarpites, Tyrrellii and Trapa borealis. The lat- 
ter species has, up to the present, been found chiefly in beds of the 
Edmonton series, but Sir J. W. Dawson states, with regard to it, that it 
“is associated, at several localities, with Pistia and Lemna, and in this 
respect, the beds holding it conform in their flora to the Belly River 
series on the South Saskatchewan.” In the present instance, considering 
what we know of the surrounding strata, it is highly probable that the 
beds here exposed belong to the Belly River series, and lie on the 
northern extension of the low anticlinal which has been traced from 


the South Saskatchewan northward across Battle River. 


Following the river still further to the north, we pass through a 
wide, sloping, grassy valley, the surface being composed of fine-grained 


‘bedded clay, underlain by a sandy boulder-clay, till the river turns 


sharply eastward, and onters the “Chain of Lakes,” a series of 
marshy lakelets which occupy the bottom of the valley for eighteen 
miles, and are imperfectly separated from each other by stagnant, 
sedgy crecks ; the surrounding hills are covered with grass or small 
timber. 

Two miles below the most easterly of the lakes, there is a low 
exposure of Pierre-like shales, including nodules of ironstone, and 


-geven miles further down the stream and a mile and a half south of 


the fourteenth Base Line, rather hard yellow sandstone is seen in the 
hill-side, one hundred and twenty feet above the river, while in the bot- 
tom of the valley the following small section is exposed :— 


FENT. INCHES. 





Light-grey sandy shale.................,.......... 12 0 
Light-grey soft sandstone...............,.......... 2 6 
a ae shale containing traces of fossil 

19 6 


Five miles further down the river, in which distance, only low 
croppings of shale or sandstone are seen, the following section is 
exposed with a light, but decided, dip up-stream :— 
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FEBT. INCHES. 

Light-grey soft clay-shale.....................,,... 2 © ; 
Grey clay-shale, friable and rather carbonaceous at 
the top, interbedded with oe layers of olive sand- 


Dark-grey slaty bonbons shale with obscure 
impressions of plants, and showing in many places 
incipient concretions or concretionary rings......-- 3 0 
Olive-green soft sandstone containing a few noduleg 
of ironstone and obscure carbonised impressions of . 
Dante ee to ae tate eked toutes 4 0 


Below this exposure, no rock is seen in place along the river 
till near the mouth of Birch Creek; the bottom of the valley is 
of hard clay, and its sides show white and light-grey clay and dark 
brown-weathering ironstone, which have every appearance of having 
been derived from the white beds of the Sub-Pierre. 

Two miles above the mouth of Birch Creek, however, thin bands pip Lake. 
of hard and soft yellow sandstone project from near the bottom 
of the bank. On Birch Creek itself, nothing is seen but dark- 
grey sandy boulder-clay. Around Birch Lake, the banks are gen. 
erally sloping and grassy or lightly covered with brush, but at the 
northern extremity of its eastern arm, there is an abrupt escarpment, 
showing fifty feet of horizontal yellow soft sandstone intorbedded 
with thin bands of similar but harder rock, and in a small island, half 
a mile from shore, sixty feet of similar rock are exposed. This is, 
without doubt, the same band of yellow sandstone which is ex- 
posed at intervals on Battle River above the mouth of Grizzly Bear Yellow 
Coulée, and on Ribstone Creek a shurt distance above its mouth, 
and which was there seen to underlie a considerable thickness of true 
Pierre shales. On Vermilion River, also, three miles below the 
mouth of Birch Creek, there is an exposure of forty feet of similar 
soft yellow sandstone, with large nodules or concretions of fer- 
ruginous sandstone throughout, but still doubtless belonging to the 
same band as that seen on Birch Lake. As these two places differ in 
altitude three hundred feet and are fifteen miles apart, the dip of the 
rocks is shown to be twenty feet in the mile toward the east. Follow- Easterly dip. 
ing northward for a mile the small brook at the mouth of which ™ 
this exposure occurs, we gradually rise through beds of apparently 
horizontal sandstone, till they are seen to be overlain by beds of dark- 
grey clay-shale, beyond which the sides of the little valley become 
sloping and grassy. In the valley of Vermillion river, below the mouth 
of this small tributary, similar sandstones crop out for a distance of 
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two miles and a quarter before they are carried beneath the level of 
the water by the low easterly dip, and the bank is then composed en- 
tirely of yellowish-grey friable clay-shale. For five miles farther 
down the valley, small croppings of similar shale appear in low escarp- 
ments, and at the end of that distance, there is a slight exposure 
showing at the top, soft, yellow, thin-bedded sandstone underlain by 
dark-grey, sandy shale, with beds of nodular ferruginous sandstone. 
For the next fifteen miles, the valley is from one hundred to one hundred 
and fifty feet deep, with sloping banks wooded on the south side, but 
open and grassy on the north side. No rock was seen in place, though 
fragments of yellow lamellar sandstone, doubtless derived from rocks 
immediately underlying, were scattered about the face of the bank. 
At the end of the fifteen miles, a ledge of similar sandstone was seen 
cropping out in a small lateral coulée at the top of the bank. From this 
point down to the confluence of the Vermilion and North Saskatchewan 
rivers, the valley maintains very much the same character as before, the 
sides being sloping, and either grassy or wooded and often scattered 
over with a few large gneissoid boulders. In many places there are 
indications of underlying clay-shale, and thin beds of sandstone are 
sometimes seen, either projecting as ledges from the side of the hill, 
or in detached blocks on its face. No fossils were found till the 
mouth of the stream was reached, where a hundred feet of dark-grey 
clay-shale is exposed, holding crystals of selenite and numerous iron- 
stone nodules from which the following fossils were collected :— 
Baculites ovatus, B. compressus, Inoceramus a I. Vanuremi, and 
an undescribed Periploma. 


Nor tH SASKATCHEWAN RIVER. 


The North Saskatchewan is a glacier-fed river, rising in the axial 
range of the Rocky Mountains, and flowing eastward across the 
northern edge of the Great Plains, after joining the South Saskatch- 
ewan, it debouches as the Saskatchewan into the north-western 
angle of Lake Winnipeg, from which it flows as‘the Nelson River, 
north-eastward into Hudson’s Bay. The most part of its upper course is 
as yet unexamined geologically, but in the vicinity of Rocky Mountain 
House where our examination of it began, the rocks belong to the 
Paskapoo subdivision of the Laramie, and are composed of horizontal, 
slightly yellowish-grey, thick-bedded, massive, and generally hard sand- 
stones, though with occasional softer bands. At the mouth of the 
Clearwater the followicg section is well exposed :— 
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FEET. INCHES. 
Yellowish-grey, rather hard thick-bedded sandstone. 20 0 
Bluish-grey sandy shale, often with a semi-conchoi- 
dal fracture, and holding traces of fossil plants... 20 0 
Cool Sociales ados Hae nde bese ve eee 0 8 
Light grey compact sandstone.... ................. : : 
Carbonaceous shales ...................,.......... 0 2 
Coal .... sears Unrate Nolen e ares Fae oes 0 84% 
Carbonaceous and sandy shale .................... 2 0 
Bluish-grey slightly sandy shale holding traces of 
fossil plants .........,,....... sosaoa senses soon 0 
48 54 


The coal collected from the above section was examined by Mr. Hoff- 
mann, and pronounced by him to be a lignitic coal, which, when freshly 
mined, would doubtless bear transportation, and is a tolerably firm fuel. 

For fourteen miles up from its mouth or below the confluence of Clearwater 
Askowi Creek the Clearwater River was not examined, the trail which ror 
was surveyed by Mr. Hamilton, my assistant, in 1885, keeping on the 
higher ground to the east, but Dr. Hector ascended the stream on the 
ice in the winter of 1858, and writes of it as follows: ‘The banks of 
the river were high and steep, and present sections of the argillaceous 
sandstone, sometimes forming very picturesque and ruinous cliffs 
which peep out from among the dark green pines.” * 

Above Askowi Creek, the channel of the river is wide and very 
much obstructed by gravel bars. On one side of' the stream, as far as 
the eastern base of the foot-hills, there is constantly a wide flat under- 
lain by a thick deposit of quartzite shingle, while opposite it at the 
outer bends of the stream, the low hill-side is scarped, showing sections 
of horizontally bedded, light bluish-grey, rather hard coarse-grained 
sandstone. In the valley of Prairio Creek, a small tributary of the Prairie Creek. 
Clearwater from the west, similar sandstone is exposed in many 
places east of the Stoney Indian pack trail. 

On the west side of the North Saskatchewan, to whiéh we now re- 
turn, and two miles below the mouth of the Clearwater, aseam of coal 
crops out close to the water's edge ; the bank here is low, and covered 
with a deposit of quartzite shingle. Only the following section was 
here exposed : ê 


FRET, INCHES. 
Light-grey clay-shale containing obscure fragments 

of plants and numerous erect silicified stumps of 

trees, some of which, however, are turned into coal 


a a couple of inches around the outside ......... 8 0 
Ogee me sors os soute see sos ess 0 5 
Grey clay-shale...........,,....... Tee eee 0 8 
Coal (at the water’s edge) reported as about......... 2 0 

8 1 


"+ Journals, Detailed Reports and Observations relati SP 
Palliser. "London Government, 1863, p, 7 ations relative to the Exploration by Captain 


Fossil plants. 
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This is undoubtedly the same seam as that seen in the cliff at 
the mouth of the Clearwater, though here it has become very much 
thicker and more compact. Coal was formerly obtained from this 
place by the servants of the Hudson’s Bay Company, and used by 
them at the forge at Rocky Mountain House. It is a coal very similar 
to that obtained ut Lethbridge, on tho Belly River, and will keep for a 
length of time exposed to the air without crumbling, as large masses 
of it scattered along the banks of the river for many miles below its 
outcrop, and in some cases rounded off by the action of the water 
retain all their firmness. 

The following is Dr. Harrington’s report on specimens brought 
from this seam by Dr. Selwyn, in 1873 :— 

‘À bright black coal, breaking with angular fracture and giving a 
brick-red ash. Two proximate analyses by slow and fast coking 
gave— 


Slow coking. Fast coking. 
Water situ ae tennis ces 7°82 7°82 


Volatile combustible matter............ 31°35 38-00 
Fixed carbon .ssssssess us desusee wees  54°97 42-25 
AS Zier borates ernest nude Ne Ne 5°86 5°93 








100 -00 100-00” 


Specimens from the same seam were collected by the writer in 1886, 
and analysed by Mr. Hoffmann, with the following result :— : 


Fast coking 
Hygroscopic water.......................... © seve 7°01 
Volatile combustible matter .............,..,....... 34°63 
Fixed CarDON casks $6055 85 eck Sees ode eed eee 50°34 
PB i6 icc 2 is eee oo ke eae eee Mooeeee eee see eS 8-02 
100 °00 


The coke fs non-coherent. 

On the west side of the river the banks are high, and consist of 
yellowish-grey, coarse-grained sandstones, generally thick-bedded, but 
occasionally lamellar. Half a ‘mile below the coal seam, thin bands of 
conglomerate with quartzite pebbles and a threc-inch bed of lime- 
stone, are also seon, in the latter of which were found numerous 
remains of leaves of Sequoia Langsdorfii, Heer; Sequoia Couttria, 
Heer ; Carya antiquorum ? Newberry ; Salix Laramiana, Dawson ; Nelum- 
bium Saskatchewense, Dawson ; Sapindus, allied to S. obtusifolius, Lesq. ; 
and species of Populus, Quercus, Ficus and Carpolithes (Nyssidium ?). 





* Geol. Survey Report for 1873-74, p. 68. 
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Along the river down to within half a mile of the crossing of 
the eleventh base-line, a distance of ten and a half miles below 
Rocky Mountain House, the west bank is a low alluvial flat un- 
derlain by quartzite gravel and covered, in most places, with 
spruce of fair size, while on the east side the bank, in a number of 
places, is high, showing escarpments of yellowish coarse-grained sand- 
stone, apparently horizontal. Here are exposed thirty feet of yel- 
lowish-grey hard sandstone, changing gradually into bluish softer 
sandstone. The river soon turns again to the east side of the valley, 
leaving alluvial flats on its western bank as far as the mouth of Bap- 
tiste River. One and three-quarter miles below where the eleventh 
base-line crosses, the high-cut banks begin again on the east side, 
showing the following section :— 

FEET. INCHES. 
Grey and olive sandy shale holding a band of sand- 
stone and nodules of limestone. In one band of 
lamellar sandstones near the top, specimens of 


Spherium and Hydrobia were found.............. 80 0 
Cual associated with fragments of silicified wood... 0 2 \ 
Bandy shale............... evo cescen saceee 20 0 
Rather hard sandstone... cee cccces ceccee soso. 30 0 


From this point to near the mouth of the Baptiste River, twenty- 
five miles below Rocky Mountain House, similar sandstones and shales 
continue along the eastern bank, while the west bank is low and 
underlain by quartzite gravel and wooded with spruce and poplar. 

Baptiste River, at its mouth, has a channel sixty feet wide, but 
when seen in September the stream did not average more than twonty- 
five to thirty feet, and was full of boulders which projected above the 
water, many being of reddish or dar k-brown gneiss from twelve to 
sixteen inches in diameter. The water is beautifully clear and trans- 
parent, though with a slightly brownish tinge. 

Half a mile below the mouth of Baptiste River, in a high cliff 
on the west bank, thirty feet of coarse-grained, yellow, thick-bedded 
sandstone is seen undorlain by eighty feet of greenish sandy and 
clayey shale with a thin seam of coal near the top, and a short dis- 
tance further down the river numerous nodules of limestone occur in 
the shales. 

Three and a half miles below the mouth of Baptiste River, similar 
sandstones and shales are again seen on the east side of the river, the 
lower beds being here one hundred feet thick, and as the fallin the 
river in this distance amounts to about twenty feet, the beds would 
appear to be quite horizontal, at least, in the direction in which 
the river is running. A mile further down, tho valley widens and the 
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river winds for two miles through the wide flat which stretches 
between the steep banks on either side. This flat is underlain by ten 
feet or more of quartzite gravel covered with a thick bed of fine white 
silt, the river having evidently at one time expanded here even into a 
small lake, which, however, it has now drained by cutting through 
the hand of hard sandstone that had dammed it back. Below this 
expansion the valley for two miles is nariow, with steep sides of 
olive shale and sandstone one hundred and fifty feet high. After 
this it again spreads out in a circular area about a mile in diameter, 
below which the stream flows between abrupt walls of hard, yellow- 
ish-brown, thick-bedded sandstone, with distinct false-bedding, under- 
lain by grey and olive, sandy shale to the height of one hundred and 


e. fifty feet. 


From this point to the mouth of the Brazeau River, a distance of 
eleven miles, the valley is very irregular, though the sides are gener- 
ally high and composed of yellowish-brown sandstone, and of grey and 
olive sandy shale, but the immediate banks of the river are often much 
lower, and show sandstones and shales at the bottom, overlain by 
quartzite pebbles which are again overlain by white silt. 

Brazeau River is a stream of clear blue water, about as large as the 
Red Deer, flowing with a current of five miles an hour in a thickly 
wooded valley 130 feet deep at its mouth. Its bed is covered with 
rounded pebbles, and along its banks are scatteréd numerous boulders 
of gneiss with masses of sandstone, quartzite and concretionary lime 
stone traversed by many thin veins of calcite. 

It rises in tho Rocky Mountains between the sources of the North Sas- 
katchewan and of the Athabasca, but though its upper course has not 
yet been explored, it is probable, from the keautiful clearness of the 
water, that it is not fed by glaciers. 

For eleven miles below the mouth of the Brazeau, the North Saskateh- 
ewan continues its course to the north, winding from side to side of the 
valley with an irregular current,at one time quiet and beautifull y smooth, 
at another, rushing over its stony bottom in a series of rough rapids; 
making an average current in this distauce of 4°6 miles an hour. The 
valley is 150 feet deep, with scarped banks of horizontal, soft light-grey 
sandstone and olive sandy shale on the outer sides of the bends, and 
bench land overlain by pebbles and silt on the inside of the curves. At 
the end of this stretch, the river bends sharply to the right and runs 
east for eight and a half miles to the mouth of Wolf Creek, which is a 
stream flowing in from the wooded country to the south, having at its 
mouth a channel seventy-five feet wide and five feet deep, with astony 
bed. The water is brown but clear, and when I saw it in September, 
did not occupy more than a third of the width of the high-water channel. 

\ 
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Just above this eastward bend in the river, a fine exposure of the Section. 
rocks of the Paskapoo series is seen in a high cliff on the south-east 
side of the river, showing the fullowing section :— 


Covered ...... EE ee ae ar ee ee ee 20 0 
Yellow and olive sandy shale..................... 20 0 
Irregular bed of hard, bluish limestone, breaking 

readily witk uneven surface. In it were found 


obscure impressions of leaves and shells........ - 12 0 
Yellowish- grey sandstone.................,.,.... 8 0 
Bluish-grey, slightly sandy clay-shale..... ........ 2 6 
Yellowish-grey, rather harder and more coarse- 

grained sandstone....... sala we Wee Mecs cee 16 0 
Coaly shales ciises nus dia wes ewes rss 1 0 
Similar, but slightly darker sandatone D gh 20 0 


Soft bluish-grey, rather coarse-grained, thidk- bedded 
sandstone, with an occasional harder nodular 


ON ee ee cin ee ree ren Teer ee 100 0 
| 183 6 


Some beautifully preserved leaves of Viburnum asperum and Corylus 
McQuarrii were collected from a slab of sandstone fallen from the face 
of the bunk. 

Between this exposure and the mouth of Wolf Creek, the valley is 
very irregular, occasional high scarped banks of sandstone and shale 
standing close to the water's edge, while at other places, wide wooded 
flats stretch back on either side into deep bays. 

At the mouth of Wolf Creek the river turns to the left and flows N. 
35° E. for twenty-nine miles, the valley on the whole being rather 
narrow and thickly wooded. Just below tho mouth of the creek is an 
almost perpendicular bank, 100 feet high, of bluish-grey sandstone 
and clay-shale often very sandy with a band of concretionary limestone 
fifty feetfrom the bottom. A few fragments of fossil wood were collected 
from the sandstone, along with broken pieces of shells among which 
only the genera Viviparus and Sphærium were recognisable. 

Seven miles further down the river, a sharp bend in the stream Cone-shaped> 
brings us opposite a serics of cone-shaped cliffs which were depicted © 
and described by Dr. ‘Selwyn i in 1873.* They consist of one hundred 
and eighty feet of light bluish-grey sandy clay-shale, with bands 
and nodules of sandstone, overlain by twenty feet of rather hard, yol- 
low thick-bedded sandstone forming a capping to and protecting the 
top of most of the cones. From these cliffs to a point eighteen miles 
below the mouth of Wolf Creek, the river winds among a number of 
low islands, flowing at the rate of three and a half miles an hour. 


* Geol. Survey Report for 1873-74, p. 41. 
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The flats so far have been wooded with black and white spruce, with 
aspen and balsam poplar in the more open and drier places, but here 
balsam fir (Abies balsamea) of, about six inches in diameter begins to 
appear along the edge of the water. 

In this stretch, exposures of similar greenish-grey sandy shale and 

sandstone continue to be seen in the banks, which are, however, more 
and more covored by slides of silt and dark-coloured boulder-clay, the 
boulder-clay often including masses of coal of considerable size. 

Mond cea Eighteen miles below Wolf Creek, at a slight bend in the river, and 
in a bank largcly covered by slides of the upper superficial deposits, a 
seam of coal is seen. The whole bank shows a scction somowhat as 
follows, the lower part only being accurately measured : — 


Whitish fine-bedded’ clay...............,....,.... 8 0 
Dark-coloured boulder-clay.................,..... 30 0 
Covered ............. soosee ceceee sosune cocsee cece 12 0 
Bluish-grey, greenish-weathering, soft sandetone. 10 0 
Covers c kw Seo swe eee ek 55556 6 55s iii ee 39 0 
COG PR GRREA CERBERUS FRASER EEE 1 6 
Black shale ccs oes ibid sessste tite 0 2 
Coalition leu 1 8 
OCIRY needa tu cers Wea nn, nee Mises 0 1 
COT saa scotia ss hard Oe ee tak PA SR Be 1 10 
Shale . 0 6 
Codd ick iss recto AN et aieaate 2 0 
Coarse friable sandy shale............. seme eee ve 1 1 
COG Es: Po Sete Roe eRee ees PT oes 8 6 
Coveted to waters. siseekditaeres woe cesccuies 12 0 

123 11 


the whole lying apparently quite horizontally. 
Sins For three-quarters of a mile below this point, the bank is completely 
‘and shales. covered with slides, and then horizontal, hard, thick-bedded yellow 
sandstone is exposed for twelve feet above the water, and a mile 
further down the stream, ten feet of hard greyish sandstone overlain 
by thirty feet of bluish and greenish-grey sandy shale and sandstone, 
apparently horizontal. For several miles beyond this point, the 
banks, on alternate sides of the river, show grey and olive sandy shale, 
overlain by dark-grey sandy clay and sand with pebbles, and above 
these arather compact bedded sand, with a bed of broken coal sometimes 
appearing at the top of the shale; the beds lie horizontal, or with a 
very slight dip up stream. Just below the mouth of a small brook 
flowing in from the west, eight feet wide and two feet deep, and six 
miles below the coal outcrop described above, a seam of coal eight 
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feet thick, doubtless the same seam, is exposed a short distance above 
the water, in what is, perhaps, a slide fromm the bank behind, both 
overlain and underlain by rather hard sandstone. Two miles farther 
down the stream, eight feet of light-grey thick-bedded sandstone is 
exposed at the water's edge, overlain by sixty feet of blucish and yel- 
lowish sandy clay-shale, with a four-foot band of yellow sandstone at 
the top,—and again, across a bend of the river, a similar section is 
exposcd one hundred feet high, over the face of which fragments of 
coal are falling from some beds which are covered towards the top. 
Taking it for granted that the coal seam lies immediately on top ofp... ion of 
the beds exposed, we would have the base of the seam eighty-eight coal seam. 
feet higher above the water than where it is’first exposed, and as the 
difference of level is about fifty-four feet and the distance, in a straight 
line, six miles, it would leave a south-westerly*dip for the beds of five 
feet eight inches to the mile. 

From this last exposure, the river turns and describes about three- 
quarters of a circle with the sun; it then flows east for eleven . 
miles to Goose Encampment, the scarped banks showing the lower 
bed of hard sandstone gradually rising, with a dip S.75° W. of sixteen 
feet to the mile, and a little further on, beds of yellowish-grey sand- 
stone and bluish-grey sandy shale crop out near the water's edge. 

Buck Creek, which empties into the Saskatchewan from the py teen. 
south, eight miles above Goose Encampment, has a channel at its 
mouth eighty feet wide and four feet deep, though, when examined, 
the stream was not more than twenty feet wide and six inches deep, 
the water being of a clear brown colour. Wide gravel bars stretch 
along the side of the Saskatchewan, and here, as in many other places, 
hide the mouth of the tributary stream. | 

At Goose Encampment, the river turns again to the north-eust, Goal seam at 

à ; ; : L se Encamp- 

flowing in a very crooked channel for sixteen miles, as far as White ment. 
Earth Creek. At this bend, a seam of coal is exposed at the edge of 
the water, no doubt the same seam which is very well exposed a 
short distance further down the river. In a straight line across Thickness of 
country from the place where the last coal seam is first seen, on & the two coal 
bearing S. 75° W., the distance is seventeen miles, and taking the dip °°" 
given above for this bearing, namely, sixteen feet to the mile, and 
allowing a fall of one hundred and fifty feet in the river in the distance, 
we have a thickness of about four hundred feet of yellow and grey 
sandstone and grey sandy shales between these two coal horizons. 
As to the thickness of the beds above the upper of these coal horizons, 
no estimate could be made, the dips being slight and variable, and the 
character of the beds being so inconstant, that it appears to be 
impossible to trace them for any considerable distance, even in the 
same escarpment. | 


Analyses 
of coal. 
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For several miles below the north-easterly bend of the river, this 
coal seam is seen to crop out, at intervals, along the bank; in one out- 


crop, that represented opposite page 13 £, the following section was 
measured :— 


Light-grey, somewhat sandy, clay shale........... 6 "0 


Brown, somewhat carbonaceous, shale............ 1 6 
COD ashe Se REE Lo EEE AEs Oe ee 10 0 
Dark clay shale...... Prince idee 1 2 
COG! Rs RG étre Mas ts 10 6 
Bale: iris ee edn nake evs awn eee ne 0 8 
Coalition eds alta te 4 6 
Black carbonaceous sandy shale (to water’s edge) 4 6 

38 10 


Specimens from this seam were collected by Dr. Selwyn in 1873, and 
by Dr. Ells in yg and analysed by Mr. Hoffmann, with the fol- 
lowing results : — 

“Structure, coarse lamellar; made up of alternate layers of more or 
less dense, bright and dull coal, and numerous interstratified layers of 
mineral charcoal; the surface of the denser layers parallel to the plane 
of deposition presents a ligneous structure; color black; lustre along 
the surface of bedding dull, that of the cross fracture sub-resinous to 
resinous; fracture uneven, that of the brighter layers, somewhat con- 
choidal; the brighter portions do not soil the fingers; powder almost 
black ; it communicates a deep brownish-red colour to a boiling solution 
of caustic potash; by exposure to the air, becomes fissured, preferably 
along the line of bedding, and falls to pieces. 

“Specific gravity 1:4341—Weight of one solid cubic foot 89.63 
pounds. 

“‘ Analyses by slow and fast coking gave: 


Slow Coking. Fast Coking. 








Hygroscopic water ............ eoeseee 14°78 14°78 
Volatile combustible matter........... 28°46 30°48 
Fixed carbon...................... oe 50°69 48°67 
Agliisccat 260002 S54. ase eed Goaieeen ee 6°07 6°07 
10000 10000 

Coke, per cent ................... ce... 56 76 54-74 
Ratio of volatile combustible matter to 

AKG :CATDON: cise ed oie store ess 1: 1:78 1:169 

“ Calorific power—determined by experiment: 

Indicated power of fuel in calories.................... 52°89 
Indicated evaporative power................,..,..... 9°84 pounds 


of water (at 100° C.) per pound of fuel. 
* Geol. Survey Report for 1882-84, p. 18 . 
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“It yields, both by slow and fast coking, a non-coherent coke; the 
gases evolved during coking burnt with a yellowish, slightly luminous, 
almost smokeless flame. The ash has a pale brownish. color,—exposed 
to a bright red heat, it becomes very slightly agglutinated, at a most 
intense red heat, it becomes slightly fritted.” 

For four miles below this last mentioned outcrop, the banks show 
nothing but slight exposures of light-grey sandstone and sandy shale, 
and then the same coal seam rises in a low anticlinal (figured and 
described by Dr. Selwyn in 1873,*) and shows essentially the same 
section as that given above. 

It has long been known that this is about the highest point on the Ooourrence 
river, where gold can be washed out of the gravel and sand bars in 
paying quantities, and prospectors on that account have been led to 
examine the banks in this vicinity very closely. In sections 35 and 36, 
township 50, range 4, west of the fifth principal meridian, the coal 
seam has been burnt out over a considerable area, and the ground is 
now scattered over in many places with large masses of a slag-like rock, 
and where these have not been covered with the alluvial deposits, 
beds of ashes and burnt clay and sandstone skirt the edge of the bank 
of undisturbed coal-bearing strata. A number of specimens of this 
burnt material were collected and huve been assayed in the laboratory 
with the following interesting results: 


Two masses of slag-like rock lying at the foot of the slope in which 
the coal seam is exposed, taken from places one mile apart. 
Trace of gold. 
Arenaceous clay-shale underlying co#! seam. 
Trace of gold. 
Ashes from burnt coal seam. 
Trace of gold. 


A trace of gold was also found in the parting of clay-shale in the 
coal seam where it had been unaffected by fire. A sample of the over- 
lying boulder-clay was also assayed, but no gold could be detected in it. 

On the west side of the river, a mile and a-half below the low anti- 
clinal outcrop of coal above-mentioned, the seam has been burnt out 
and is seen to be underlain by fifty feet of whitish clay and clayey sand- 
stone, quite different in appearance from any of the light-grey argil- 
laceous sandstone which we have yet met with in this river, and 
precisely similar to the whitish clays and sands seen on the Red Deer 
from the mouth of Tail Creek to the mouth of Rosebud Creek, forming 
the upper beds of the Edmonton series. 

The coal seam is here overlain by fifteen feet or more of grey sandy 


* Geol. Survey Report for 1878-74, p. 49. 


Top beds of 
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shales with beds of yellow sandstone, in which are found remains 
of leaves of Populus arctica, Populus Richardsoni?, Taxodium occiden- 
tale, Sequoia Langsdorffi? and Onoclea sensibilis. 

The beds of white clay and sand now rise gradually to the top of 
the banks on either side, bringing with them numerous seams of coal, 
varying from a few inches to several feet in thickness, as well as a few 
bands of nodular ironstone. A fairly typical section may be seen juet 
below the mouth of White Lake Creek, viz:— 


FRET. INCHES. 
Superficial deposit of stratified sand.............. . 12 0 
Coal in uneven bed, partly or largely eroded at 

its thickest part...... cesse sosvesescesssesose.s 6 0 
Almost black, somewhat shaly, unctuous clay ears 0 3 
White Se nn. rr Ss 0 24 
Brown, rather sandy, clay................. 0 24 
Light-grey, rather sandy, clay: sliale: Hide 4 0 
Soft, coarse-grained, light-grey sandstone with some 

bands of nodular ironstone.........- Ness 7 0 
Light grey, sandy shale............,....,...,.,,.. 4 0 
Tim pure: cogne ceneee 0 8 
Light-grey sandy clay-shale, and soft ver sand: 

Btong...... cece A wnneeereeees Ses au 16 0 
Soft dark-coloured clay-shale..................,... 0 8 
Black fine-grained sandy shale containing a con- 

siderable quantity of cogl...,,............,.. . 0 6 
Chaleur eneste Sov he hatews 0 6 
Similar black sandy shale...................,.... 1 4 
Light-grey sandstone and shale........... pete ates 18 0 

71 4 


Whitefish Lake Whitefish Lake Creek is a swift stream of clear brownish water, 
Creek. 


flowing southward out of Whitefish Lake which lies about ten miles 
north of the river. The channel is twenty feet wide and ten feet deep, 
with a bottom of gravel or sand. In September, the stream was fifteen 
feet wide and one foot deep. One mile and a half below the mouth 
of Whitefish Lake Creek, another stream five feet wide and eighteen 
inches deep, flows in from the north out of a wide, sloping va!- 
ley, draining a lake which lies a short distance to the north. 
It was on the beautiful flat at the mouth of this creek that the 
Hudson’s Bay Company had one of their old trading posts, which 
they called White Mud Fort, the ruins of the chimneys of which can 
still be seen standing like conical mounds in the midst of the long grass. 
From the mouth of this creek, known as White Mad Creek, the river 
turns abruptly and runs to the south for four miles, the banks being 
high on the east side, but on the west side there is a wide 
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BANK OF NORTH SASKATCHEWAN RIVER, 40 MILES ABOVE EDMONTON, ALBERTA ; 


SHOWING BEDS OF THE EDMONTON SURDIVISION OF THE LARAMIE, 
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thickly-wooded flat for two miles, and then on that side, also, the 
bank is abrupt and high. Here the river valley becomes deep and 
narrow, and is bounded on both sides by banks of whitish sandstone Deep narrow 
and clay of the Edmonton series, coal seams showing themselves here ™*”: 
and there in dark lines in the light-coloured clays and muds. After 
flowing four miles in a southerly direction, the river turns sharply, 

and runs in a general easterly direction for twenty-six miles, the valley 
retaining its gorge-like character, with banks 150 to 200 feet high, and 
with narrow flats densely wooded with large spruce. The banks 
however, are very much obscured by slides, so that gocd sections 

are rare, and it is very difficult to follow any beds or seams for 
any considerable distance. The plate on the opposite page gives a 
very fair idea of the general style of the scarped side of the valley, 

the opposite side, though steep, being generally covered with timber 

and underbrush. The following section may be taken as a fairly 
typical one, and reminds one very much of some of the sections on the 

Red Deer River :-— 


FEBT. INCHES. , : 
Boulder-clay, at the top...................,..,... ie ai D sd 
Light-grey sandy clay-shale and clayey sandstone.. 30 0 ok a 
Grey sandy shale......... EE datas s 4 0 
White plastic clay..................,....s.s cones . 0 8 

* Dark clay-shale................. rites 1 4 
Colis das He aR eon conseils 2 0 
Plastic claviers 0 74 
Colis seen TANT unten se Dane 2 2 
Dark coarse clay-shale...............,.,...,,.... 5 6 
Coalition is 1 1 
Dark coaly shale...............,,...., ss... 1 2 
Soft, black, plastic clay.........,,......... 0 2 0 
Dark, friable, irregularly-fractured clay-shale, burn- 

ing to a fine red terra-cotta-like mass ........... 3 2 
White and dark plastic clay...... Dre teieeeeeees 0 5 
SONY COR essuie Kenge riiee Geas te Dion ieet 0 4 
Rather dark grey fine clay-shale Tr 1 0 
Stony Coal: slide tie act de » 0 9 
White plastic clay...........,.. ss sessosseeoe Q 9. 
Codl esse: ee oies lanta dec anatase 2 10 
Light grey, sandy clay-shale, and clayey sandstone, 

with thin seam of impure coal, 6 feet from the 
» bottom assure ‘Sone inesees cee 35 0 

94 9 


The clay and sandstone banks when not otherwise wooded, are some- 
times dotted with small sage-bush. It is in this stretch, a short 
distance west of the fifth principal meridian, that the old location of 


Big Island 
coal seam. 
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the Canadian Pacific Railway crosses the Saskatchewan at an elevation 
of 2,200 feet above the sea and one hundred and four feet above the 
bed of the stream. 

Several small streams fall into the river here from the south, but 
they have already been described, as far as known, on a previous 
page. 

At the end of this easterlv stretch the river makes a horse-shoe bend 
to the south and then flows off in a-north-easterly direction. At the 
bend the following section is seen :— 


FEET. INCHES. 

Bedded superficial sand..........,.,........ errr 20 0 
Seam of carbonaceous shale....................,. 1 0 
Light-grey sandy clay-shale holding a good many . 

irregular nodules of ironstone and some thin 

seame of Bandstone.........ssccccccsccccece recs 40 0 
Coal, for the most part, rather stony...........,.... 2 8 
Grey unctuous clay........... sensoosonsucnn cos 0 23 
Coal, somewhat shaly towards the bottom........... 1 3 
Black thin-bedded carbonaceous shale............. 0 103 
Cal isa danses CS 2 0 
Grey clay-shale and clayey sandstone............. 120 0 
Coliseum fosse ere ee 2 8 
Soft light-brown clay-shale............... ....... - 16 ot 

© 26 8 


The beds, for the last thirty miles down the river, seem to be lying 
perfectly horizontal, for though there appears to be a dip of a few feet 
to the mile up the river, it is probably no greater than the fall of the 
river in the same distance. | 

At the horse-shoe bend the river turns sharply in a direction N. 40° KE. 
and continues in that direction for sixty miles in a straight line, or 
seventy-five miles following the course of the river. 

At the head of Big I:land, five miles below this bend, a seam of coal 
three feet eight inches (hick, crops out eighteen feet above the water, 
overlain by sixteen inches of hard whitish sandy clay ; it is, doubtless, 
the same seam as that seen at the edge of the water near the bend, and 
sixteen feet ubove it in the last preceding section. A proximate 
analysis of a specimen from this seam gave Mr. Hoffmann :— 


Hygroscopic water.........,.. Mi Seas anses sé 8-92 


Volatile combustible matter..... Sodas nee van wee neos 28°70 
Fixed carbon...... secs coccce ces eee rears 37°44 
Ashe Oa 20.00 00050. 0 #0. eoere 24 94 
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From Big Island to Edmonton, a distance of twelve miles, the river 
is winding, and bounded by banks of whitish sandstone and clay, two 
hundred feet high, though on account of the increased width of the 
valley, some beautiful flats extend along either side of the river 
The banks are everywhere concealed by slides, and often also by 
underbrush, so that no sections could be seen. At Edmonton, a ggmonton 
coal-seam four feet thick crops out on the south bank of the river, forty sl seam- 
fect above the water; a small quantity of coal was mined from it; 
but lately, Mr. Donald Ross has run a drift into the north bank through 
a mass of quartzite pebbles slidden from above. The seam consists of 
three feet of good workable coal, overlain by about one foot of dark 
clay-shale, which is again overlain by a considerable thickness of impure 
coal. It has not been found advisable to work this upper part of the 
seam, but it forms a very good roof for the drifts and rooms. The 
coal is being used in Edmonton at the different forges and throughout 
the town generally. It burns well, both in stoves and open grates, 
making a beautiful clear hot fire, and when stored under a roof, can 
be kept for along time in a perfectly servicoable ‘condition; some 
which had been lying in a shed for a year was still in lumps of fair 
size, and when burned, made an excellent fire. 

A proximate analysis of a specimen from this seam, but from the 
south side of the river, gave Mr. Hoffmann :— 


Hygroscopic water .............,......,....,... esse 11°47 
Volatile combustible matter ....:............,....... 86°12 
Éixeéd Carbon: sidi anidi a Rare ASR se Sheek 48-57 
AS asia die iii ae ee ee SN NE eS . 3°84 

100 00 


There is stated to be another seam about two feel thick in the bed 
of the river, but I was not able to see it on account of the height 
of the water. A soft unctuous clay has been several times mentioned 
as occurring along with the beds of coal. Some of this clay was cort unctuous 
collected from here by Dr. Selwyn in 1873, and analysed by -Mr. “®” 
Hoffman, who, in the appendix to Dr. Selwyn’s report,* described 
it as follows :— 


SIHCR:S issues tisse doses ii 86°48 

€ Alumina . RE eee ee tee cee Sienne 13°48 
Protoxide of i PRON Sib eee tae ee oes te du 1-80 

TAM risaske oes taee eu eeseeteeeses.: ° Badeecteseucé 2°03 
Magnesia .. ; Smee eries eae Siena woutens 66 
Water, (loss by ignition): Wie Sawa ane seiraites Saeaaaws 44°32 

98°78 


e Geol. Survey ae for 1878-74, p. 64. 
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‘“ Alkalies were not determined, though they probably make up the 
deficit. The material was not dried, but analysed in the moist condi- 
tion in which it came from the bed. | Its colour is pale greenish-grey ; 
consistence that of soft dough ; unctuous; when rubbed on the hand 
with a little water has a soapy feel, and possesses detergent proper- 
ties ; readily parts with its water, even at the ordinary temperature 
of the atmosphere. After drying at 100° C. may be reduced to an 
almost impalpable powder, which on being moistened with water, 
assumes all its original physical characters.” 

From Edmonton to the mouth of Sturgeon Creek, a distance of 
twenty-eight miles, the river winds from side to side of a rather deep, 
wide valley, leaving fine alluvial flats alternately on either side, on 
many of which settlers have already located, and the small breakings 
here and there, yielding rich crops, give promise of the great agricul. 
tural prosperity of this country in the not far distant future. Opposite 
the flats, cut-banks are generally seen, showing light-grey sandy shale 
and whitish clayey sandstone, with many outcrops of small seams ot 
coal, reminding one very much of the beds in the lower part of Rose- 
bud Creek, of which, in fact, they are the northerly continuation, 


‘ except that here there is not quite so much variety in colour, and, 


Pronos 
gravels an 
sands. 


Boulder clay. 


No general dip 
in underlying 


owing to the greater rainfall, the banks are rather more sloping, trees 
and shrubs are growing wherever they are able to take root, and there 
are no “ bad lands.” 

Above the sandstones and clays of the: Laramie, we have in this 
section of the valley some good exposures of pre-glacial river 
gravels and sands: one exposure, just at the eastern end of the town 
site of Edmonton, showing eight feet of quartzite shingle, overlain by 
twelve feet of yellowish sand, into which the shingle runs up in irre- 
gular tongues in many places, showing the whole to be essentially 
one deposit. This is overlain by a massive sandy clay, mostly dark- 
coloured, containing numerous pebbles and boulders, to a thickness, as 
seen in some places, of twenty-five feet, and breaking along numerous 
joints with almost perpendicular faces. The height of the bottom of 
this boulder-clay varies very much with the irregularities of the sur- 
face of the underlying rock; on the higher banks it is often more than 
a hundred feet above the river level, and lies immediately on the 
Laramie, while in the valley it sometimes comes within a few feet, of 
the level of the water, and is invariably underlain by sand and 
quartzite gravel. 

No general dip can be detected in the Laramie rocks on this part of 
the river, though they sometimes appear to incline a few feet in the 
mile in one direction and sometimes in another. 
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Sturgeon Creek has its source in, or rather above, Lake St. Ann, thirty- Sturgeon Creek 
six miles N. 75° W. from Edmonton, and flows a little south of east till 
it reaches Big Lake. Leaving Big Lake, which hasan area of about six 
square miles, it runs for twenty-one miles towards the north-east, 
parallel to the Saskatchewan and at a distance of from ten to twelve 
north-west from it; the creek then turns sharply at a right angle and 
flows south-east to its mouth. At the point where the trail crosses it, 
it is twenty feet wide and one foot deep, with a rapid current, in a 
valley half a mile wide and one hundred and fifty feet deep. 

The banks of the North Suskatchewan are here sloping and grassy 
or lightly wooded. To the mouth of Beaver Creek, a distanco of thir- 
teen milcs, they preserve very much this same character, a few escarp- 
ments being seen, which, however, were found to be composed almost 
entirely of drift deposits, usually sand and pebbles overlain by 
boulder-clay. Midway between the two creeks, two feet of dark-grey lon ot Leg 
clay-shale crop out at the water’s edge, associated with nodules of clay shale. 
light-brown ironstone and large lenticular masses of ferruginous sand- 
stone, with a dip S. 45° W. of eighty feet to the mile. This bed is 
precisely similar to that seen on Beaver Creek, at the crossing of the 
Victoria and Edmonton ‘trail, and may represent the top of the Pierre 
shales brought up by the continuation of the low anticlinal which, 
further to the south, brings the beds of the Belly River series to the sur- 
face, but, us no traces of fossils could be found, it was impossible to 
decide this point, and it has not been considered advisable, at present, 
to indicate it with the Pierre colour on the map. 

A mile further down, dark shale is seen on the north bank of the Banks com- 
river, overlain by fifty feet of light-grey sandy shale and whitish clayey eae pl al 
sandstone holding nodules of ironstone and bands of ferruginous sand- 
stone. Then to the mouth of Beaver Creek and for five miles below it, 
adistance of ten miles, the banks are sloping and gonerally well wooded 
with poplar, mixed with some spruce, with here and there cut-banks 
of sand often overlain by boulder-clay. On Beaver Creek itself, near 
its mouth, stcep scarped banks of yellow sand interbedded with blue 
shaly clay, both containing pebbles of gneiss, quartzite, ironstone, etc., 
rise abruptly from the edge of the water for sevonty feet. If the dip 
of eighty feet to the mile obtained above continues for these ten miles 
where the underlying rocks are covered with drift, the distance would 
be quite sufficient to allow the Pierre shales to cross the river, as it 
is not at all probable that they would have a thickness of more than 
six to eight hundred feet, but this is a point which for its deter- 
mination will require further research in the small lateral gulleys, 
or perhaps even by boring. 
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Five miles below the mouth of Beaver Creek, where the river turns 
slightly towards the north, grey clay-shale and whitish clayey sand- 
stone are again seen. These contain nodules of sandy ironstone and 
bands of yellow ferruginous sandstone, the whole exposure presenting 
a scarped face twenty feet high. Its height gradually increases down 
the river, till, opposite the mouth of Sucker Creek, it is one hundred 
and fifty feet high, and is entirely composed of light-grey and whitish 
clayey sandstone and grey clay and sandy shale containing, especially 
towards the top, numerous flint-like nodules of ironstone, as well as 
irregular bands of yellow ferruginous sandstone. The otherwise 
naked face of the cliff is covered here and there with a few sage- 
bushes. This rise gives a dip to the beds, in a southerly direction, of 
thirty feet to the mile, and supposing the true direction of dip to be 
south-westward, which has been found to be the general direction of 
the dip throughout the western portion of this district, the beds would 
have a dip in that direction of about forty-five feet to the mile. 

Generaldip The dip, fourteen miles further up the river, was seon to be eighty feet 
net: per mile, and, taking the mean of these two instances, we would have 
a general dip of sixty-two and a half feet to the milo and a thickness 
of eight hundred and seventy feet for the strata exposed in that 
direction. 

From the mouth of Sucker Creek, the river flows 30° east of north for 
two miles, the banks being composed of light-coloured clayey sands- 
tone and sandy shale; it then makes a sharp bend to 25° south of east, 
and sixteen miles lower down it gradually turns to the east and then to 
the north of east, tillthe mouth of White Earth River is reached. For 
eighteen miles of this distance, as far east as Victoria, the country 
to the north is open or but lightly wooded, stretching back in a 
beautiful plain from the sloping bank of the river; the south bank is 
high and thickly wooded, but showing, in many places, exposures of the 
whitish clayey sandstone, at heights varying from the water's edge to 
one hundred feet above it. Thin seams of coal also crop out at several 
places, though none were seen which would be of any service except 
for local supply. . | 
gestion on The following section is well seen in the deep, narrow valley of Egg 

a creek, about a mile south of where it flows into the North Saskatch- 
ewan opposite Victoria :— | 


Attractive 
country. 


FEET. INCHBS. 
Grey, somewhat sandy, clay-shale, coaly towards the 


HOD in oasis seen ses nets eee Cae sessions ce 4 3 
Nodularironstone...... ..... ss... da de 0 2 
Soft light-grey sandstone........................., 1 3 


Brownish-grey shale with thin streaks of coal and 
nodules of ironstone............,... sexauies awe. À 6. 
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FEST. INCHES. 


Dark coaly shale............ oies see 0 6 
Light-grey sandy shale.....,................,.... 1 10 
Soft grey sandstone............. Te 1 3 
Impure lignile............. ere sosses cesse uses 0 6 
Drab-coloured sandy clay-shale............,,...... 2 3 

Bluish-grey soft sandstone, in places harder and 
false-bedded sci <0 se His as ee aan sé un 9 0 
Reddish-grey clay, but mostly covered...... ..... 1 6 
Fine grey clay-shale. ...................... 0. 1 0 
Thinly-laminated coaly shale........,........,.... 1 0 
Light-grey clay-shale......................,...... 2 0 
Sandy shalecé.iecsctasesecsatavuvese usine sans 0 6 
Light-grey clay-shale......................,...... 3 6 
 Light-grey soft sandy shale and sandstone.......... 6 0 
Light-grey sandy clay-shale...... seta wanes aa mits 3 0 
Grey, partly carbonaceous, clay-shale.............. 1 6 

Grey clay-shale, dark at the top but becoming quite 
light at the bottom........... ananas sa. ‘D 9 

Light-grey fine clay-shale with some thin bands of 
blueish-grey, soft sandstone............,........ 15 0 
COOL resisss Neb Fe Gwe nics an esis doi aies 1 3 
Carbonaceous shale.......... a Te 0 10 
Light-grey sandy shale..............., . ........, 7 0 
Light-grey clay-shale with bands of ironstone...... 6 0 
Con: sardines un 1 1 
Covered (probably mostly light-grey shale)......... 20 0 
: 99 5 


Some specimens of coal collected from the lowest of these seams, Coal on 





were analyzedgby Mr. Hoffmann and found to contain :— Ege Creek. 
Hygroscopic water...........,.....,..,......,.,....., 11°91 
Volatile combustible matter.............#........... 36°39 
Fixed carbon............ soso. RE TT 45 04 
Ah 315 12e ooh ee Gn tee tdi man ou >> 6°66 
100-00 


From the mouth of Egg Creek, for about four miles down the Soft yellow 
river, no rocks are seen in place, and then the whitish clayey gand- "drone. 
stones have disappeared, and instead we have Mw exposures of light- 
grey and yellow soft sandstone containing large lenticular concretion- 
ary nodules of hard grey yellow-weathering sandstone, usually false- 
bedded and often holding, close to their lower surface, nodules of flinty 
ironstone and fragments of silicified wood. 

From the outcrop of the Big Coal Seam, opposite Goose Encampment, 
to the mouth of Egg creek or a little east of that point, we have con- 
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Extent of sidered the beds as all belonging to our lower division of the Laramie, g 
Edmonton | namely, to the Edmonton series. As far east as the mouth of Sturgeon 
Let PI ES Creek, thore can be no doubt that this is the true position of the rocks 
seen, as they can be traced in, practically, an unbroken section, for the 
whole distance. East of Sturgeon Creek, the geology, as made out on 
this one section down the river, is not so clear, as the rocks are not con- 
stant in their character, and when seen, have an appreciable dip which 
might carry a formation only a few hundred feet in thickness, across 
the section without a trace of it being seen. In the entire absence of 
paleontological evidence of the age of the beds, though fossils were 
carefully searched for wherever any exposures of the underlying rocks 
were seen, and considering the undisturbed condition of the rocks 
throughout the whole district, we feel justified in assuming that the 
light dip towards the south-west in this portion of the country, 
is constant, and that every mile in a north-easterly direction takes us 
into lower beds. It is not at all improbable, that the discovery 
EE of fossils may at any time show that the line of the bottom of the 
of some of Edmonton series has been drawn too low, but at present we have 
nothing to guide us but the change in the character of the rocks, as 
seen above, from soft light-coloured argillaceous sandstone and shale, 
to purer sandstone, a change observed in numerous places further south, 
where we pass from the lowest beds of the Laramie to the sandstone of 
the Fox Hill group. It is possible, too, that the soft white sandstones 
which crop out around the northwesterly angle of the North Saskatch- 
ewan, may belong to the underlying Belly River series, but as they are, 
certainly, the same beds which extend as far west as Victoria, there is 
nothing to indicate a dip to the north-east sufficiently steep to carry 
down again, not only the exposed beds of the Belly Ri®er series, but 
also all the lower beds of the Pierre, for we will see shortly that the 
ycllow sandstones, outcropping four miles to the east of Victoria and 
for a considerable distance further down the river, are underlain by 
dark-clay shales, of the Pierre group. 
From a point four miles below Victoria to the mouth of the White 
Earth River, a distance of four miles, grey and yellowish sandstones 
are exposed at intervals along the south bank in cut-banks thirty feet 
high. Just below the mouth of White Earth River, the North Saskatch- 
ewan turns sharply to ¢he north, and the banks become more sloping, 
Coneretionary being covered with small poplar mixed with some spruce. Concretion- 
sandstone. = ary sandstone is, however, seen in several places close to the river, un- 
dorlain by dark friable clay-shale, as seen in the following section :— 
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F BET. 
Stratified sandy clay............. ...,... eos 5 
Ligbt-yellow sandstone with large sandstone concre- 

COTS ess ins eee oon 6 lean nn 8 


‘Dark-grey clay-shale, in some places sandy or in- 
cluding beds ofsand ; it holds a few large lenticular 
nodules of calcareous ironstone.........., ...., 30 


Five miles below White Earth River, the North Saskatchewan turns 
more to the east, and flows on a bearing S. 30° E. for twelve miles, the 
banks are composed of horizontal beds of grey sandy shale, and grey 
and yellow concretionary sandstone, and become gradually higher 
down the stream. " 
The river now turns due east to the mouth of Saddle Creek, high hills Sandy shale. 
skirting it on either side. The sandstones gradually disappear, rising 
up over the tops of the banks; and low outcrops of somewhat sandy 
shale, close to the edge of the river, are all that is seen of the under- 
lying rocks. On Saddle Creek, a short distance from its mouth, yel- 
lowish-grey shale is seen for 120 feet above the water, overlain by a 
band of soft sandstone, above which there are no exposures, though the 
banks are sandy. The valley is here 350 feet deep and very wide, 
with rough uneven slopes on either side, presenting steep hills and 
ridges caused by slides of the overlying clay. They are here thickly 
covered with berry bushes, though in the more rainless areas further 
south the same cause gives rise to perfectly bare bad-land banks. 
Five miles above the mouth of Saddle Lake Creek, at the old crossing Crossing of 
of the Lac La Biche trail, the valley is thus spoken of by Dr. Hector, trail. 
who visited it in 1858:—“ The country bordering the river in this 
part of its course is very beautiful, as the high banks retire and form, 
by combining with a still higher table land, undulating hills that rise 
to a height of 300 to 400 feet. On thenorth side are thus formed the 
Snake Hills, which are free from wood except in the ravines.’”* 
From the mouth of Saddle Lake Creek, which is a small stream 
twelve feet wide and one foot deep, the river flows to the south, 
in a wide sloping valley, in the sides of which the rocks are almost 
entirely hidden by slides of superficial deposits or by the thick 
growth of herbage and underbrush. In two or three places, however, 
close to the edge of the water, grey clay-shale crops out, holding 
nodules and concretions of ironstone and ferruginous sandstone. At 
the end of this southerly stretch, the river turns sharply to the east 
passing the old Roman Catholic Mission of St. Paul, now deserted. The id mission of © 
valley here is bounded by beautiful terraced banks rising at a distance 
of about a mile on either side to a height of two hundred feet. The 





* Journals, etc., relative to the Exploration by Capt. Palliser, p. 80. 


Pierre tossils. 


Foot Hills. 
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north bank presents a beautiful strip of open prairie, while to the 
south, the terraces are covered with willow and berry bushes. Low 
exposures of dark clay-shale with ironstone nodules are also seen 
along this stretch. The character of the valley from old St. Pan 
down to Fort Pitt, is very constant, sloping banks rising on oither 
side into higher or lower hills, often by a series of terraces, the south 
bank being generally much more thickly wooded than the north. 
There are very few rock exposures, and those consist of clay-shale 


- with septarian nodules, till we approach the mouth of Moose Hill Creek, 


opposite Island No. 14, where a scarped bank is seen one hundred 
feet high of. dark slate-grey clay-shale with lenticular nodules 
of calcareous ironstone, in which have been been found some fragments 
of the following typically Pierre fossils, viz.: Bacultes ovatus, B. com, 
pressus, Scaphites nodosus, Pholadomya subventricosa, and a species of Ino- 
ceramus. Between the mouth of Moose Hill Creek and Vermilion River, 
the banks are still sloping and occasionally show small exposures of 
similar dark clay-shale containing a few scattered remains of Bacul- 
ites. At the mouth of the Vermilion, an excellent section one hundred 
feet high, is exposed of the dark clay-shales of the Pierre group, hold- 
ing, towards the top, numerous crystals of selenite, as well as a band of 
calcareous ironstone, and a thin band of yellow soapy clay. In the 
ironstone were found the fossils mentioned on page 100€. Between the 
mouth of the Vermilion River and Fort Pitt, which is situated nine 
miles beyond the casterly limit of the accompanying map, a few low 
exposures of dark clay-shale were secn close to the edge of the water, 
and in several places on the bank the rock had slidden down and ex- 
posed fine sections of dark clay-shale, from some of which he following 
fossils were collected: Baculites ovatus, B, compressus, Inoceramus 
Sagensis, I. Vanuxemi, Pholadomya subventricosa, Thetis ? sp. and Mar- 
tesia tumidifrons. 


Foot-HI. Ls. 


Shown in the south-west angle of the accompanying map, and occupy- 
ing an area of eleven hundred square miles, is a district which has 
originally been forest-clad, but the greater part of the finer timber has of 
late years been burnt, and is now scattered over the ground in exten- 
sive stretches of wind-fall. . The country is essentially a succession of 
long sandstone ridges separated by narrow valleys, the bottoms of 
which are usually impassable morasses; in some places, these are 
firm enough to support a growth of small spruce and tamarac, while 
often they are very soft and covered with moss or rank tufted 
grass. On account of the almost inaccessible character of this district 
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it has been impossible for me to examine it in any detail in the short 
time which has been devoted to the whole region embraced in this 
report, and the remarks made here apply more especially to the outer 
and eastern portion of the hills. 

The foot-hills are generally marked off from the Rocky Mountains 
proper by the line of outcrop of a great fault which runs roughly in a 
north-north-westerly direction, and brings the Paleozoic limestones 
into contact with the softer Crotaceous and Laramie shales and sand- 
stones, the limestones rising in an abrupt mural escarpment from two 
to three thousand feet above the top of the highest of the foot-hills. 

The line of the eastern edge of the Palæozoic rocks is drawn on the 
map from a sketch kindly furnished me by Mr. McConnell of this Sur- 
vey, whose report forms Part D. of the Annual Report, 1886. 

The streams which drain these hills, enumerated in order from Streams drain- 
south to north, are the Bow, Ghost, Little Red Deer, Fallen Timber, {if2° Foot 
Red Deer, James and Clearwater rivers, all of them streams of clear 
blue water from the mountains. 

On the Bow River, a short distance east of the mouth of Coal Creek, 
the sandstones of the Laramie begin to show a decided dip eastward, 
and close to the mouth of the creek, sandstone and shale crop out with 
adip N. 70° E. of 30°, bringing to the surface a seam of bituminous 
coal, The following section was obtained on the creek, a short dis- 
tance from the river, at a place where a few years ago a small quantity Bo" 
of coal was taken ont for local use :— 


Bow opver 


FRET. INCHES. 


Compact grey sandstone............,,..,..,..,... 30 0 
Shale and ferruginous sandstone ........,........, 4 0 

Coal, with a thin parting of clay running through 
the MIDAS wise sooo oka eek Hose heen he tee 2 10 
SDA sedis idees ess ner 15 0 
Hard grey sandstone......................,....,. 5 0 
56 10 


The coal is generally lamellar, though towards the bottom of the 
seam it breaks off in lumps of moderate size. 

Following the strike of the beds, the “ Bow River Mining Company ” 
sank a shaft on the south side of Bow River and succeeded in striking 
the coal a few feet below the surface. The following section 
obtained at this point was kindly furnished to Dr. G. M. Dawson by 
Mr. J. W. Vaughan :— 
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COOOL Sunset Si orale. Mais Re Os 1 0 
Black SHAG - 2.600 iis sas eee See Bee ns 2 9 
COED scission ee ree ree 1 6 
CIBY = Sr mar laidaen asset de Sonar 0 4 
Coal nie suis SOE sente si tecigris dace iso 2 6 
Clay ess ia eekewetee geo ue ese tee Sanwa oor O 2 
COG) is disons ee aise Wee eee ot ses. 2 7 
Warrant ..... mete See denens ‘ oo 
. 10 10 


Anais cf Specimens from both of the above localities were analysed by Mr. 
Hoffmann, of the survey, with the following results :— 
From north of the Bow River : * 





€ 
Slow Coking. Fast Coking. 
Hygroscopic water.......... TT TT 4°98 4°93 
Volatile combustible matter ............ 27° 22 33-65 
Fixed carbon...... ......... sou 52-64 46-21 
Ash ......... ELLE TELECEELEESEE esse - 16°31 15-31 
100-00 100-00 
From the mine to the south of Bow River: 
Fast Coking 
Hygroscopic water......... pei area eee hotel 4°41 
Volatile combustible matter............ ess... 40°82 
Fiz0d Carbon scéceie surement drew see 48-27 
AS intense rip Sa re rare etes 7°00 
100-00 
The coke is firm and compact. 
From the two sections given above, it will be seen that the seam is 
very variable in thickness, as it changes from two feet ten inches to 
seven feet seven inches in the short distance of three-quarters of a 
mile. The coal, however, is of excellent quality, and this seam will, 
doubtless, be an important source of supply throughout all the parts 
of the North-West Territory and Manitoba, to which it can be carried 
by rail. | 
Laramie age This seam is of undoubted Laramie age, but, whether as low as the 
OI seam. 


beds of the Edmonton series, it is difficult to say in the absence of all 
paleontological evidence, and especially as the rocks of this sories 
along their western outcrop have lost all, or almost all, the main 
peculiarities which on the plains serve to mark them off sharply from 
the beds both above and below them. 


* Geol. Survey Report for 1882-84, p. 82 x. 
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Half a mile west of the mouth of Coal Creek, a sharp anticlinal 
crosses the river, and from that point westward, sandstones and dark 
clay-shales are met with, usually inclined at a high angle and folded 
back wards and forwards on each other in a very intricate manner. In Ro 
these folded rocks the few fossils that have been collected give evidence pttetelr 
of the presence of the Laramie, the Pierre, and the Benton, while. at 
Canmore and further south, plant remains were collected by Dr. G. "M. 
Dawson, which proved the presence of rocks still lower down in the 
Cretaceous. 

On the west side of the valley of Spencer Creek, a mile above the 
crossing of the Calgary-Morley trail, dark-grey clay-shales are seen Spencer Creek. 
dipping westerly, and including, along with bands of sandstone and 
ironstone, a twenty-inch seam of finely powdered coal, and four feet 
above the coal, there is a band of shale rather harder than the rest, 
holding numerous imperfect igpressions of leaves. Then, passing 
westward, over a ridge of sandstone, which is also dipping westerly at 
a high angle, we reach the dark-shales again in the valley of Ghost 
River. Up this stream, the shales gradually change to sandy 
shales and sandstones, and at a distance of two miles from Bow River, 

a sharp, synclinal crosses the valley with a strike N. 19° W., the beds Rocks River. 
suddenly changing from a high dip, S. 71° W., to a dip of about 30°, N. 
71° E. A third of a mile further up the stream, at a point where a 
small brook flowing in a deep, narrow valley, joins the river trom the 
south-west, the last-mentioned sandstones and sandy shales, which are 
of a grey or slightly olive colour, are underlain by dark clay-shales 
holding thin bands of ironstone nodules as well as beds of hard sandy 
argillite mixed with iron pyrites and some fragments of marino 
cretaceous fossils, such as Inoceramus, Modiola?, etc. It would appear 
highly probable that these shales belong to the horizon of the 
Pierre, while the sandstones and sandy shales which overlie them 
are of the age of the bottom of the Laramie. For the next three miles 
and a half, the banks of the river are composed of vertical or highly Bands of | 
inclined beds of olive or dark sandy or clay-shale, intercalated with 
beds of sandstone, the shales in the western part being more slaty 
than the others and containing well-preserved examples of Baculites 
compressus, Which is a form highly characteristic of the Fox Hill and 
Pierre beds. This belt, therefore, doubtless is an area of much folded 
rocks of the groups above named, the harder overlying Laramie 
having been shoved upwards by the compressions, and afterwards 
denuded away, or left as high rocky ridges lying on the top of 
upturned edges of the shales. Finally, at the mouth of the north 
fork of Ghost River, the beds have again assumed more the character 
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of sandstones with a high westerly dip, and immediately to the north, 
there is a high sandstone ridge, the harder beds of which project as 


_ naked rocky ledges through the generally grassy hill-side, each ledge, 


Little Red 
Deer River. 


Laramie 
anticlinal. : 


Thickness 
of beds. 


however, being bordered by a long row of scrub pines. 

Following the outer edge of the foot-hills northward, or rather, in 
the general direction of the strike of the beds, we reach the Little 
Red Deer River, where it breaks through the most easterly ridge in a 
rocky defile, the sides of which, where trees can grow, are thickly 
covered with spruce. This ridge represents the top of the outer 
gnticlinal of the disturbed belt, and from it the beds dip both to 
the east and to the west. It consists of vertical beds of grey sandy 
shale and sandstone of Laramie age, the fold not having been great 
enough to bring the lower formations to the surface. Ascending the 
stream to the mouth of Grease Creek, a distance of three miles and a 
half by the valley, these sandstones and sandy shales are seen dipping 
westerly with a constantly decreasing angle, till at the latter place 
they are apparently quite horizontal, the whole thickness of the beds 
here brought to the surface being considerably over 5,000 feet. It 
might be here noticed that Dr. Dawson, in his report on the region 
immediately to the south, gives the Laramie a minimum thickness of 
5,750 feet. 


Wide synolinal. West of the mouth of Grease Creek a high ridge runs N. 20° W. and 


Fallen Timber 
Creek. 


S. 20° E., occupying the centre of a wide synclinal, and west of it the 
rocks, which consist of thick-bedded light-grey sandstones and light- 
greenish sandy shales, assume an easterly dip which becomes gradually 
steeper as the valley is ascended, till at a distance of two and a half 
miles above Grease Creek, and after another ridge of highly inclined 
sandstone is passed through, dark clay-shalo holding lenticular nodules 
of ironstone is met with opposite a low lgngitudinal valley. For three- 
quarters of a mile up the river these dark-grey clay-shales crop out, 
interbedded with greyish sandstone, dipping N. 70° E. at an angle of 
75°; they represent the irregularly folded beds of the Fox Hill and 
Pierre groups. 

The following section represents the arrangement of the rocks on 
this river as far west as they have been worked out. :— 


SECTION ON Larrze Rep Deer River 1x “ Foorsi.is.” 





ASS 
Piearne Suates. LARAMIE 


Borizontal scale 2 miles tos uich 


Towards the north, tho next transverse valley reached is that of 
Fallen Timber Creck which, in its outer part is, however, wide and 
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swampy, and only in one place about the centre of range 6, was any 
exposure of the underlying rocks seen. They are here rather hard grey 
sandstones, forming a sharp anticlinal with a strike N. 20 W., 
doubtless a continuation of the outer anticlinal on Little Red Deer 
River. The flats on either side of the stream are underlain by a quart- 
zite rubble which has been washed down from the Palæozoic rocks of 
the mountains and scattered over the bed of the constantly «hanging 
channel, tho finer sand and gravel being washed out towards the plains. 
North of this creek the foot-hills are not so regular as to the south of 
it, and there are no continuous ridges east of the Stoney trail, as they, 
have been irregularly denuded away and the country is left composed 
of detached and rounded bills. 

The next river in order as we go north is the Red Deer, which is tne Red Deer River 
largest stream flowing from the mountains between the Bow and the 
North Saskatchewan. 

At the crossing of the Stoney trail, much-folded beds of sandstore 
and sandy shale are exposed in the low bunks of the channel, and 
along the valley, sandstone ridges run off N. 20° W., separated 
by low valleys representing doubtless shaly belts. Tho sandstone dips 
S. 10° W.< 60-70°. Two miles and a half below the bend, at the mouth 
of William’s Creek, tbe rocks are stilldipping in the same direction, but _ 
at the low angle of 15-20°. Again, a little above where the river runs Hit dip. 
out on Bearberry Prairie, sandstones and greenish sandy shales are seen 
in the hill back from the river, folded on each other several times, while 
in the bank of the channel similar sandstones and shales are seen 
in a vertical position, enclosing in some places, a thin bed of coal. 
About a mile and a quarter abuve the eastern side of the outer hill, the 
rocks consist of greenish-grey, rather hard sandstones and green or 
olive sandy shales, very much folded and broken, and half a mile 
further up still, similar rocks are met with, dipping N. 60° E. < 80° 
and enclosing a seam of coal, probably about nine feet thick, but so 
folded and slicken-sided, that it was impossible to measure it with any 
degree of accuracy. Specimens from this seam were analysed by Mr. 


Coal seam. 
Hoffmaun, with the following result :— : 
Hy groscopie: waler.. 2:12 eau oe tee dese 4-97 
Volatile combustible matter..........., ......... coe 36-87 
Fixed carbon..... ee eee eee eee re ee 54°05 
ID oes sate eth bce acne Sareea sn ee Se 4°11 


Coke non-coherent. 


A bed of sandstone a few feet below the coal was found to contain, Fossil leaves. 
besides a cone of Sequoia Nordenskioldii,impressions of leaves of Platanus 


Inoluded 
pebble. 
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nobilis and Populus acerifolia, all of which are plants characteristic of 
the upper division of the Laramie, and hence it is not improbable that 
this coal seam may be on the same horizon as the seam which 
crops out near Rocky Mountain House on the Saskatchewan. In a 
bed of sandstone a few yards from this place, a smoothly-rounded 
quartzite pebble an inch and a half in greatest diameter, was foand, an 
interesting discovery, as it is one among a number of circumstances 
mentioned further on, which indicate proximity to the ancient coast line 
of the great Laramie lake or inland sea. East of this ridge the rocks 
gradually slope off to the plains so that we have here again the outer 
anticlinal of the foot-hills, probably a contination northward of the 
same anticlinal which we saw on Little Red Deer and Fallen Timber 
Rivers, though in that case, its goneral strike is four to five degrees 
further west than was determined at any observed exposure, and, as 
on these two latter streams, there is here no indication that rocks 
older than the Laramie are brought to the surface. 

The following section will serve to give a general idea of the rocks 
as seen on the part of the river just described :— 


SECTION ON Rep Dee RIvEr 1N “ FOOT-KHILLS.” 
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North of the Red Deer, only a small area of foot-hills comes within 
the limit of the district comprised on the map, and it is, as yet, 
unexplored. Coal is reported to occur on James River, the North 
Saskatchewan, and the Brazeau, and when it is deemed advisable to 
have this disturbed country thoroughly examined, the results will, no 
doubt, well repay the trouble and oxponse incurred. 
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SYSTEMATIC GEOLOGY. 


Under the head of Descriptive Geology, we have considered the 
rocks occurring in this district, as they were met with, in journeying 
through the country, either in the sides of the numerous valleys or, 
in higher or lower escarpments rising above the general level of the deposits. 
plains. Under the present title, it is our purpose to present a short 
résume of the character and distribution of the different series of strata, 
beginning with the oldest, and continuing upward to those most re- 
cently deposited. 

The following table, arranged in descending order, will serve to 
show the general character of the different groups or formations :— 


Posr-TERTIaRy. \ FRET. 

Recent deposits.—Sands, clays and silts.….............. D 

Upper Boulder-clay.—Light-grey sand, and generally, indistinctly 
stratified clay, ones numerous pebbles of gneiss, quartz- : 
Îte, OFC. sms cece vossve sonnne cessteceen ce cece sousee 

Lower Boulder-clay = Dies. thick-bedded, or massive, sandy 
clays containing pebbles of haan etc, and numerous 
fragments of lignite ...... ....e. see soso covece coscescess 

Pebble bed.—Quartzite shingle ving) in a à 10086 sandy matrix... 


M1iocENs. 
Gravels, fine sands and arzillaceous marls, the gravels consisting 


of quartzite shingle, being sometimes cemented into a hard 
conglomerate by calcareous coment ........... RE 270 


LARAMIE. 
Paskapoo Series.—Grey and brownish-weathering, lamellar or 
massive sandstones, and olive pana shales. Thisis an exclus- 
ively fresh-water deposit. . dise setecn sedémscse. - UB,700 
Edmonton Series.—Soft whitish aandatonce and ahite: < or grey, 
often arenaceous, clays, with bands and nodules of clay iron- 
stone and numerous seams of lignite. These are of brackish 
water origin and correspond to the lowest portion of the St. 
Mary River series of Dr. Dawson’s Report (Geol. Survey Re- 
port for 1882-84, p. 114 @).....:...... 04 suaves cesse. 700 


Fox Hizz and Pierre. 
Brownish-weathering sandstones and dark-grey clay-shales....... 600 


Bercy River Serrms. 
Soft, whitish sandstones and arenaceous clays, changing towards 


the east to light-brownish and yellowish sandstones and sandy 
Bhales, bottom not SOON ,.................,.....,........... 


In the foot-hills, evidence was found of the presence of rocks of the 
age of the Benton shales, which immediately underlie the sandstones of 


No ungonfor- 
mity below the 
mie. 


Character 
of rocks. . 


Character of 
valleys in the 
white 


Unfossiliferous 
character of 
beds. F 
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the Belly River series, but our knowledge of them is, as yet, too 
imperfect to allow of our treating of them, in any way, and we can 
therefore simply record their occurrence, 

No intrusive rocks occur anywhere throughout the district, and 
below the top of the Laramie there is no evidence of any unconformity 
between the different formations, although, in some cases, the extreme 
irregularity of the bedding gives the strata very much the appearance of 
having been laid down unconformably one on the other. 


BELzLY River SERIES. 


This series is represented by white or light-grey clays and soft 
clayey sandstones, interbedded with bands and nodules of clay iron- 
stone. These nodules are often highly calcareous, breaking with a 
smooth, sharp fracture. Towards the centre, on a freshly broken 
surface, they are of a clear slate-grey colour, around are darker and 
darker layers, till the outer one, which is very dark-brown, almost 
black. 

As has already been pointed out in the reports of Dr. Dawson and 
Mr. McConnell, this series, if followed toward the east, is found to 
lose gradually its clayey character, and to consist of purer and much 
more massive sandstones, generally of a yellowish colour. When the 
beds are white and clayey, it is possible to trace with comparative ease 
and acuracy the line of junction between it and the overlying Pierre 
shales, as in river valleys it almost everwhere presents white sandy 
escarpments to its very summit, above which the land rises gently to 
the level of the surrounding country, and wherever this rise is cut 
through by small creeks the rock is seen to be dark-grey Pierre shales. 
This is especially the case along the valley of Red Deer River between 
long. 111° and 112° W., a short distance south of the edge of the accom- 
panying map, and also on Battle River for several miles below the 
Elbow. 

Further east, however, where the beds become harder and 
much more sandy, the line between these two formations becomes 
much more difficult to trace out, as there is little or no difference 
between these sandstones and those with the character of the Fox 
Hill group, which are interbedded, almost everywhere, with the 
shales of the Pierre, though typical Fox Hill fossils are generally 
found in these in considerable abundance, while in the yellow sand- 
stones that underlie the shales, no fossils of any kind have ever 
been found within this district. Even in the white beds further west, 
very few fragments of fossil mollusca were found, and these belonged 
to essentially fresh-water genera such as Unio, Spherium, etc. 
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Remains of plants are, however, comparatively common, and Plant remains 
generally in the form of fragments of wood presenting every grade of 
preservation between pieces that are seen merely as obscure markings 
in the coarse sandstone, and those which are perfectly silicified and 
shew all the structure of the original woody tissue. Fragments of 
leaves were also occasionally met with, from among specimens of 
which were identified Trapa borealis, Heer, Salisburia, sp., and Podocar- 
pites Tyrrellii, Dawson. Beside these, Sir Wm. Dawson has identified 
the following genera of fossil woods from among specimens brought. 
from Ribstone Creek :*—Sequoia of the types of gigantea and semper- 
virens ; Thuja of the type of occidentalis; Betula and Platanus. The 
three former have been found in other localities in the Belly River 
series, while the first of the Sequoias and Betula are also known from 
the Pierre shales. 

On account of the extreme paucity of sections, it has been impos- Boundaries of 
sible in most cases, to determine the precise confines of this series, ” 
though enough is known to enable us to fix its general outline 
as it is laid down on the map. Its northern limit is the part most 
doubtful, and it is not at all impossible that instead of dipping under 
and disappearing altogether near the north-west bend of Vermilion 
River, it merely narrows very much here or perhaps disappears under 
the overlying Pierre for a short distance and reappears at the north- 
west angle of the North Saskatchewan, where a range of white sand- 
stone cliffs occupies the southern bank for several miles. In this case, 
the Pierre shales must cross the valley of the North Saskatchewan 
in the vicinity of the mouth of Beaver Creek, and as there is very 
little evidence as yet forthcoming on that point, we have deemed it 
advisable to consider that the sandstones, at the above mentioned 
place, belong to the lower part of the Laramie series. 

No workable coal seams have been found in this series, though a thin No coal. 
seam crops out near a small lake in Buffalo Coulée. 


Fox HILL AND PIERRE GROUP. 


This group consists of dark or light-grey, very friable clay shales, Character 
weathering down into a soft tenaceous clay; interbedded with bands 
of coarse-grained yellow sandstone. Unlike the beds both above and 
below it is of purely marine origin, having been laid down in a 
sea of varying, though generally very considerable depth. 
The thickness of the formation, wherever it could be measured, wus Low anticlinal. 


® Note on Fossil Woods and other Plant Remains, from the Cretaceous and Laramie Form- 
ations of the Western Territory of Canada, by Sir William Dawson, F.R.S. Trans. Roy. Soc. 
Canada, 1887, doi LE p. 31. 
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found to be from six to seven hundred feet. In the eastern portion of 
the district, it lies in a very low anticlinal, with a strike of N 30° W, 
the top of which has been denuded away, leaving the sandstones and 
clays of the Belly river series at the surface, while further west it 
disappears under the sandstones of the Laramie, and is not seen again 
till the toot-hills are reached, where ite strata either are vertical or 
dip at a high angle to the west or east, being often folded backwards 
and forwards in a very complicated manner, the overlying beds having 
been squeezed out and removed by denudation. 

pox Hill and It is quite impossible here to separate the Fox Hill sandstone from 

able. the Pierre shales, as they are completely interbedded from the 
top to the bottom of the group. In descending Battle River, this 

. is particularly noticeable, as at the top of the group, yellow sandstones 

are met with containing Placenticeras placenta, Teredo burrows, etc. 
and at the bottom a sandstone quite indistinguishable from that above 
is seen holding precisely the same fossils. In the southern part of the 
district, nodules of clay ironstone are common throughout the shale, 
and fossils are plentiful, both in the nodules and in thin bands of 
included sandstone, but to the northward, fossils become much 
more rare and new species begin to appear, which are not known to 
the south. 

List of foesils The fossils found in the district up to the present are :— 


Ostrea sp. 

Pteria linguiformis, Evans and Shumard, var. subgibbosa, Meek. 
Inoceramus Sagensis, var. Nebrascensis, Owen. 
Inoceramus Vanuxemi, Meek and Hayden. 
Gervillia recta, var. borealis, Whiteaves. 
Modiola ep. 

Lucina occidentalis, Morton. 

Tancredia Americana, Meek and Hayilen. 
Cyprina ovata, Meek and Hayden. 

Cyprina subtrapeziformis, n. sp. 

Astarte sp. 

Protocardia subquadrata, vais and Shumard. 
Protocardia borealis, Whiteaves. 

Linearia formosa ? Meek and Hayden. 
Pholadomya subventricosa, Meek and Hayden. 
Periploma, sp. 

Liopistha undata, Meek and Hayden. 
Panopæa subovalis, n. sp. 

Solecurtus (Tagelus) occidentalis, n. sp. 
Martesia tumidifrons, n. sp. 

Teredo ov Turnus burrows. 
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Hydatina parvula, n. sp. 
Anisomyon, fragment. 

Tnunatia concinna, Hall and Meek. 
Baculites ovatus, Say. 

Baculites grandis, Hall and Meek. 
Baculites compressus, Say. 
Scaphites nodosus, Owen. 
Placenticeras placenta, Dekay, var. intercalare, Meek. 
Palæastacus ornatus n. sp. 
Pectoral of a Selachian. 

Abietites Tyrrellii, Dawson. 


No workable beds of coal occur in this group within the district, No workable 
though in the shales on the top of the high ridge to the north of the 
Neutral Hills, a thin band of carbonaceous shale is seen over a con- 
siderable area, and at Egg Creek, near the North Saskatchewan, there 
is a thin seam of coal of fine quality. 

The rocks of this group on the plains are either perfectly level or 
dip a few feet to the mile in a south-westerly or north-easterly direc- 
tion, but in the vicinity of the mountains, they have been very much 
disturbed, and we find sandstones and shales folded into each other in 
a very complicated manner. 

The distribution of this group throughout other parts of Manitoba Extent beyond 
and the North-West, has already been worked out with considerable tie jimi of 
accuracy by other members of this Survey from long. 106° to the base 
of the mountains as far north as lat.51°. It extends eastward, roughly 
speaking, as far as the edge of the Pembina escarpment. To the 
northward it is represented by the shales found by Dr. Bell on the 
Athabasca River, below the mouth of Biche River,* and in the Peace 
River region by Dr. Dawson’s “ Upper Shales” or “Smoky River 
group,” which there have a thickness of three hundred and fifty feet.t 


EDMONTON SERIES, 


This is perhaps, on the whole, the most characteristic series of the 
entire region, for though its thickness, wherever determinable, was 
never found to exceed seven hundred feet, the horizontal position of 
the strata causes it to underlie a very large extent of country. 

It consists generally of whitish or light-grey clay and soft clayey os ster of 
sandstone, weathering very rapidly with more or less rounded out- the rock. 
lines. In some places, as on Red Deer River and in the Hand 


* Geol. Survey Report for 1882-84, p. 8 oc. 
+ Geol. Survey Report for 1879-80, p. 122 8. eto. 


Coal-bearing 
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Hills, it is seamed with a great number of beds of ironstone, which 
with thin beds of lignite and lignitic shale, give a definite banded 
character to all the escarpments. It also contains a great number of 
nodules of compact ironstone, which are often perched on little 
pinacles cut out of the soft sandstone. In the northerm portion 
especially along the North Saskatchewan, the banded appearance is 
seldom seen, though, with the exception of a smaller quantity of iron- 
stone, the rock has very much the same character as further south. 

This is essentially the coal-bearing horizon within the district, all 
the coal found east of the foot-hills, except probably the seams on the 
Upper North Saskatchewan and at Egg Creek, being of this age. 
The top of the formation is marked by an extensive coal deposit, 
seen first in the Wintering Hills as a thin bed of carbonaceous shale, 
but on being traced northward is found to thicken very greatly, till on 
the North Saskatchewan, near Goose Encampment, it has a thickness 
of twenty-five feet. The bottom of the series lies conformably on 
the Pierre shales, without any sharp line of demarcation between the 
two. In fact, the shales gradually lose their massive character, and 
change almost insensibly into thin beds, which are of decidedly 
brackish-water origin. In the Pierre, remains of land plants and 
animals are very rare, while here traces of land plants become fairly 
plentiful, and on Red Deer River, Dinosaurian bones are met with 
in great abundance, showing, with the presence of estuarine shells, the 
partly land-locked character of the area within which the beds were 
deposited. 

Besides the fragments of teeth and bones of Dinosaurs that Prof. 
Cope has kindly undertaken to determine, the following fossils were 
found in this formation within the district :— 


Ostrea glabra, Meek and Hayden. 

Unio Dane, Meek and Hayden. 

Corbicula occidentalis, Meek and Hayden. 

Panopea simulatriz, Whiteaves. 

Panopæa curta, Whiteaves. 

Trapa borealis, Heer. 

Salisburia, sp. 

Carpolithes, sp. 

Fragments of exogenous leaves and woods of Sequoia of the types of 
gigantea and sempervirens, and a species of Thuja. 


As will be seen by reference to the map, this series underlies a con- 


forth newan, Siderable belt of country extending, on the North Saskatchewan, from 


the outcrop of the “ Big Coal Seam” to or a little beyond its easterly 
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bend north of the Beaver Hills; and it stretches a little south of east to 
Red Deer River in the vicinity of the Hand Hills, comprising the 
lower part of the bold escarpment which there forms the south-western 
boundary of these hills. 

To the west, this series gradually disappears under the overlying 
beds of the Paskapoo series, and in the foot-hills no sign of its pre- 
sence could be detected, although, in many places, the junction of the 
Pierre and Laramie was clearly seen, the sandstones of the Paskapoo 
series appearing to rest conformably on the shales of the Pierre, so 
that the Edmonton series seems to thin out and disappear between its 
western outcrop and the eastern edge of the foot-hills. 

Outside the area embraced in the present map, these beds have been Extent beyond 
already mentioned and described by Dr. Dawson* as outcropping on the the district. 
Old Man, Little Bow and Bow rivers, and forming a brackish-water 
transition series between the overlying Laramie and the Pierre; and by 
Mr. McConnell in the Cypress Hills region, who calls them the lower 
division of the Laramie, and writes of them as follows:—{"The lower 
one (division), which succeeds the Fox Hill conformably wherever 
the contact plane of the two formations was observed, bears a strong 
resemblance to the upper part of the Belly River series, and consists 
of about 150 feet of feebly coherent greyish and pure 
white clays, sandy clays, and sands,‘ with occasional beds of car- 
bonaceous shales and lignite. A small bed of black clay was also 
found to be pretty widely distributed. The beds of pure white sands 
and clays form the most distinctive feature of this band, and were 
observed, with few exceptions, wherever the base of the formation 
was exposed. In the bad lands south of Wood Mountain this division 
consists almost exclusively of clay.”’ 

Now, turning northward to the Peace River region, this series is 
easily recognized in Dr. Dawson’s Wapiti River group, which, on the 
lower part of the Wapiti River and on Smoky River, overlies the 
Pierre shales with a thickness of two hundred feet or more.f Dr. 
Dawson also recognized the Wapiti River group on the upper portion 
of the Athabasca River,§ though it is probable that the rocks seen 
above the outcrop of the ten-feet coal seam belong to the next over- 
lying series. Beds belonging to the lower part of the Laramie, and 
perhaps of the age of this series, were found by Dr. Dawson in 
the Rocky Mountains, near the headwaters of Old Man and Highwood 


rivers, folded in with older Mesozoic and Paleozoic rocks. 
SS 8 ne 


*Geol. Survey Report for 1882-84, p. 114 =. 
tGeol. Survey Report for 1885, p. 67 c. 

1 Geol. Survey Report for 1879-80, p. 124 5. 

§ Loc. cit., p. 126 zB. 

ll Geol. Survey Report for 1885, pp. 80 and 92 B. 
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The occurrence of gold in the rocks of the upper part of this series 
is an interesting fact brought to light by the analyses mentioned on 
page 109 x. It would seem from these analyses that gold is scattered 
in small quantities through the rocks of the Edmonton Series in the 
vicinity of the “ Big Coal Seam” on the North Saskatchewan, and as 
it is found on the bars in the river in paying quantities as far east as 
this series of rocks extends, it is uot improbable that gold may be 
found sparsely scattered through these sandstones and clays, or even 
through any of the underlying formations. The river annually washes 
a large quantity of these soft rocks from its banks, and separates the 
gold, which settles with the heavier sand and gravel on the bars run- 
ning out into the stream, while the finer material is carried further 
east and continues to whiten the water as far as Cedar Lake. 

Miners assert that the coarsest gold is found in the neighborhood of 
the above mentioned coal seam, and that it becomes finer as they go 
down the river. 

Dr. Selwyn recognized the fact that the gold in the Saskatchewan was 
not derived fromthe mountains at its source, but rather was washed 
out of the soft rocks which form its banks, after it leaves the harder 
strata of the mountains; and he considered that it was disseminated 
throughout the “drifts composed of granitoid gneiss, with hornblendic 
and micaceous schist, quartz atid limestone, which are spread over the 
face of the country for hundreds of miles and which must have been 


themselves largely derived from the denudation of the great belt of 


Laurentian and other crystalline rocks, which extend from the shores 
of Lake Superior north-westerly to the Arctic Sea.” (l.c., p.58.) Itis 
not improbable that some gold is derived from the overlying drift; but 
some is certainly, as above stated, derived from the underlying rocks 
of the Edmonton Series, especially about the horizon of this coal seam 
which forms their upper boundary. 

The question of the source from which the gold was originally 
derived therefore involves that of the materials which form the sand- 
stones and clays of this series, but the information at hand for the 
determination of that point is very small. 

It will be seen by reference to page 132 x that this series is con- 
sidered to be of brakish water origin, and that the position of the 
western shore-line of the sea in which it was deposited lay but a short 
distance beyond the western limit of its present outcrop, while the sea 
itself stretched far out towards the north, the east and the south. 
As much of the material of which these rocks is composed is a coarse 
heavy sand that would not readily have been carried from one shore to 
another by ocean-currents, it seems more reasonable to suppose that it 
was derived from the wear of the adjacent coast-line, or rather, as the 
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coast was in all probability skirted by a wide belt of marsh, was brought 
down from the high lands in the interior by rapid streams that poured 
their waters, laden with detrital material, into this shallow sea. At 
present the Rocky Mountains occupy a position just west of, or in some 
places overlapping this ancient shore-line, but the results of the exami- 
nations of the mountains lately carried on by Dr. Dawson and others 
have shown no reason to suppose that they were then at all folded, but 
rather seem to indicate that they were merely a comparatively undis- 
turbed land area through which rivers might flow to the nearest ocean. 
Lime is present in large quantity in the rocks of the Edmonton Series, 
and it was probably derived from the Devonian and Carboniferous 
limestones which doubtless came to the surface over part at least of the 
above area, an area of course very much laiger than that now occupied 
by the Rocky Mountains, but the materials of which the sandstones are 
composed are not such as could have been derived from these overlying 
limestones or even from the underlying quartzites and slates, but con- 
sist largely of felspar, with some quartz, mica, and a decomposed fer- 
ruginous mineral, probably magnetite, or such as might be expected 
to be derived from the degradation of granitoid rocks. 

A wide belt of such rocks exists in the present Selkirk or Gold range, 
just west of the Rocky Mountains. It would seem not improbable, 
therefore, that rivers rose in this range and flowed eastward across 
the intervening land area into the sea in which the Edmonton Series 
was being deposited, carrying with them the sand derived from the 
rock over which they flowed in the upper part of their courses, and 
with this saud would be mingled a large quantity of calcareous material 
washed from the sedimentary palæozoic beds composing the banks i in 
their stretches. 

In this case the gold found in the North Saskatchewan would have Gold derived 
been originally derived from the wearing down of the gneisses and Here 
granites of the Selkirk Mountains, from which numerous small streams 
are still carrying gold into the wide valleys that run along their 
eastern and western sides. 


: PASKAPOO SERIES. 


Under this heading we group all the Laramie rocks lying above 
those of the Edmonton series; thus it will include Dr: Dawson’s 
Porcupine Hills and Willow Creek series, and all but the lowest 700- 
900 feet of his St. Mary river series. On the plains, no place was 
seen where its total thickness could be measured, but at the outer 
edge of the foot-hills, on Little Red Deer River, a thickness of Thickness 


of series. 


5,700 feet at least was determined, the bottom of the formation 


Character of 
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not being seen, and it is probable that a considerable thickness had 
been denuded from the top. 

The beds consist of more or less hard, light-grey or yellowish, 
brownish-weathering sandstone, usually thick-bedded, but often show- 
ing false bedding ; also of light bluish-grey and olive sandy shales, 
often interstratified with bands vf hard lamellar ferruginous sand- 
stone, and sometimes with bands of concretionary blue limestone, 
which burns into an excellent lime. The sandstones consist of 
very irregular, though slightly rounded, grains of quartz, felspar, 
and mica, cemented together in a calcareo-argillaceous matrix. 

The whole series, as shewn by its invertebrate fauna, isof fresh water 
origin. In this district the following fossils have been found in it :— 


Unio Dane, Meek and Hayden. 

Spherium formosum, var. 

Limnea tenuicostata, Meek and Hayden. 
Physa Copei, White. 

Acroloxus radiatulus, Whiteaves. 
Thaumastus limneiformis, Meek and Hayden. 
Goniobasis tenuicarinata, Meek and Hayden. 
Hydrobia, sp. 

Campeloma producta, White. 

Viviparus Leai, Meek and Hayden. 

Valvata filosa, Whiteaves. 

Valvata bicincta, Whiteaves. 


Of fossil plants the following have been found :— 
Onoclea sensibilis, Linn. 
Sequoia Nordenskioldii, Heer. 
Sequoia Langsdorfii, Heer. 
Sequoia Couttriæ, Heer. 
Taxodium occidentale, Newberry. 
Platanus nobilis, Newberry. 
Corylus McQuarrii, Heer. 
Quercus, sp. 
Populus acerifolia, Newberry. 
Populus Richardsoni ? Heer. 
Populus arctica, Heer. 
Ficus, sp. 
Salix Laramiana, Dawson. 
Viburnum asperum, Newberry. 
Viburnum Saskatchuense, Dawson. 
Catalpa crassifolia, Newberry. 
Sapindus, sp. 


@ 
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Carya antiquorum, Newberry. 
Juglans, sp. 
Nelumbium Saskatchuense, Dawson. 


Within the district north-east from the edge of the disturbed region, Extent of the 
this series occupies a belt seventy to a hundred miles wide, and in the 
foot-hills themselves, it constitutes entirely the outer anticlinal, and 
within that, it is folded in with the Pierre and older beds. Outside the 
district it has been traced along with the Edmonton series as the 
Laramie or Lignite Tertiary formation, by Drs. Richardson, Selwyn, 

Dawson and Bell, southward to the Boundary Line, eastward to the 
Turtle Mountain in Manitoba, and northward to the Arctic Circle in 
the valley of the Mackenzie. 

In reference to the age of the Laramie, including its two subdivisons, Age of Laramie 
some interesting discoveries have been made. In ascending from the 
Pierre group, which is clearly of Upper Cretaceous age, we pass gradu- 
ally from beds of purely marine origin to the Edmonton series, which 
was laid down in shallow brackish water in an almost land-locked bay, 
or in a great salt marsh near the mouth of a large river. This is shown 
by the presence of numerous beds of coal, of many fragments of land 
plants and leaves, of brackish-water molluscs, and great numbers of 
bories of land Dinosaurs, which have evidently been entombed in the 
beds over which they waded or in the marsh on or along the edge of 
which they used to feed or hunt their prey. 

The shore line that bounded towards the west this shallow water or Shore line of 

marsh ran between the present western outcrop of the Edmonton series" #7 
and the position of the foot-hills, though further south, according to Dr. 
Dawson, these beds extend through the present position of the foot-hills 
into the mountains, which were, however, not then upraised; but in the 
district under consideration, the region of the foot-hills was raised slight- 
ly above the sea level, though not to such an extent as to suffer any 
appreciable amount of erosion, and was, doubtless, cut through by 
rivers that brought down sediment from the higher land to the west, and 
spread it out over the marshes near the shore as stated on a previous 
page. 

At the close of the Edmonton period, the pressure which had caused Mountains up- 
the uprising of the present plains-area from the bottom of tbe Pierre ofeimonten 
sea, and which towards the west had raised the land completely above co 
the surface of the water, was relieved by the uplifting of the Rocky 
Mountains along a line near the western edge of this great area, and 
the “ Plains” sank again beneath the surface of the sea, now cut off 
entirely from the main ocean and converted into a great inland lake, 
and a thickness of several thousand feet of sandstones and sandy shales, 





Period of 
elevation at 
olose of 
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Cretaceous 
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Edmonton 
series. 


Composition. 


No fossils. 
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was laid down on the gradually sinking floor, these sandstones and 
shales being the Paskapoo series of this report. In these beds, no 
Dinosaurian remains have been discovered, but we find in them a con- 
siderable number of land plants, and land and fresh-water molluscs, 
with occasionally beds of coal. 

At the close of the Laramie, another period of elevation was ushered 
in ; the foot-hills were folded into something like their present condition, 
and a great thickness of the Laramie was denuded before the Miocene 
of the Hand Hills was deposited on it. 

Judging, therefore, from the facts that the Edmonton series is com- 
posed of but from 600 to 700 feet of sands and clays, which have been 
rapidly deposited conformably on the top of shales of Upper Cre- 
taceous age ; that the flora and invertebrate fauna of this period are very 
similar to those of the Belly River series, which distinctly underlies the 
Pierre; that, at the same time, Cretaceous types of Dinosaurs continued 
to flourish ; that, at the end of this period, these latter forms died out, 
and atime of great disturbance ensued, in which the Rocky Moun- 
tains were uplifted, it seems reasonable to place the close of the Creta- 
ceous Epoch at the time of deposition of the topmost beds of the 
Edmonton series; and that the Tertiary Epoch began with the com- 
mencement of the Paskapoo period, during which a great thickness of 
sandstones and sandy shales was laid down without any apparent 
break or unconformity. In this Paskapoo series then, we have the 
representative of the Eocene of Europe. 


MIOCENE. 


Resting on the denuded edges of the Laramie in the Hand Hills, are 


beds of light-grey argillaceous marls interbedded with fine-grained 


sands, which pass upwards into a bed of quartzite pebbles, in some 
places held together by a hard calcareous cement, and forming a com- 
pact conglomerate. On the west side of the hills this stands out 
boldly at the top of the escarpment, giving the impression when seen 
from a distance, of a horizontal band of hard sandstone. 

These rocks have already been referred to on page 78 £ in describing 
the geology of the Hand Hills. 

Though fossils were carefully searched for throughout the formation, 
none were found, but there is little doubt, considering its position 
and character that it is of the same age as the Miocene of the 
Cypress Hills, which was first examined by Dr. Hector,in the sammer 
of 1859, and briefly described by him,* though its exact age, thick- 


* Journals, Detailed Reports, and Observations, relating to the Exploration by Capt. Palliser. 
London, Government, p, 221, and Q. J. G.8., Vol. XVIL p 899. 
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ness and distribution, was not known till the Cypress Hills were 
visited by Mr. McConnell, in 1884. | 


Postr-TeRrTIARYy. 


Ovenlying the greater part of the area examined, is an extensive, 
though generally thin, sheet of superficial sands, clays and gravel, 
which fill in and level up many of the irregularities in the surface of 
the Cretaceous and Laramie rocks, though, as in the case of many of 
the rolling hills, they have also served to add to the surface ir- 
regularities. 

In the district to the south, Dr. Dawson has divided these deposits 
into several fairly distinct sub-divisions, and as these can, in many 
cases, be also «{istinguished in the area under consideration, his table is 
here given : * 


“Stratified sands, gravels and silts. eve 
Upper boulder-clay. deposits. 
Interglacial deposit with peat. 

Lower boulder-clay. 


Quartzite shingle and associated beds.” 


The quartzite shingle consists of a deposit from two to twenty Bed of 

feet in thickness of well-rounded, water-worn quartzite pebbles, about shingle.” 
the size of small cobblestones, imbedded in a matrix of soft sand. 
This pebble bed rests everywhere immediately on the surface of the 
underlying Laramie, having been deposited at various elevations in 
lake or river beds in the epoch immediately preceding that in which 
the country was buried under a great continental glacier or glacial sea. 
The distribution of the quartzite shingle has already been traced and 
described by Dr. Dawson from near the mouth of St. Mary River to 
the Bow River, at the mouth of the Highwood, and it remains here to 
describe it northward to the North Saskatchewan. 

On the Little Red Deer River it was first seen a short distance below 
the mouth of Dog Pound Creek, where a thickness of fifteen feet under- 
lies the boulder-clay at an elevation ubove the sea of 3,300 feet. On 
Red Deer River, gravel terraces and flats are common in the upper part Gravel terraces 
of its course, but these were not seen to be overlain by boulder-clay till 
a bank a short distance below the crossing of the Rocky Mountain House 
trail was reached at an elevation of 3,150 feet. Here the pebble bed 
rests immediately on the sandstones of the Laramie, and is overlain by 
the bottom beds of the boulder-clay, as shown in the following section : 


* Geol. Survey Report for 1882-84, p. 140 c. 


On North 
Saskatchewan 
River. 


-On Battle River 


rigin of the 
gravel deposits. 
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FEBT. 
Light-coloured, roughly stratified sandy clay with 
numerous pebbles ................., eve ge sevens 5 
Stratified sand becoming slightly clayey towards the 
top and containing a few pebbles ................. 7 


Rather hard dark-coloured unstratified boulder-clay 
containing pebbles of quartzite, sandstone and coal, 
but none of gneiss...............,........ ....e. 17 

Bed of quartzite pebbles, with soft sandy matrix, 
unstratified, except that the pebbles are lying with 
their greater axes horizontal. The line between 


this bed and the one above it is very sharp......... 20 
Sandy shales and sandstones............,.......... 8 
57 


Below the above point, the pebble bed is seen almost constantly in the 
banks of the river to a short distance below the mouth of the Blind 
Man, where it is cut off by a ridge of Laramie hills, through which 
the river has worn a steop narrow gorge. All the sections seen are 
essentially the same as that given above. 

In the valley of the North Saskatchewan River, the pebble bed is 
seen at an elevation of 3,000 feet, a few miles above the mouth of Baptiste 
River, overlain by boulder-clay, and again, a short distance below 
Edmonton, a similar quartzite pebble bed eight feet in thickness overlies 
rocks of the Edmonton series and merges above into stratified sand, 
forming in all a bed twenty feet in thickness. This again is overlain 
by dark columnar boulder-clay, the lower edge of which is sharply 
defined against the stratified sand below. 

On Battle River, gravel, apparently also of this age, underlies 
the level country west of Todd’s Crossing, being here generally over- 
lain by the more stratified upper portion of the boulder-clay, though 
the lower columnar part is also seen in some places. At one point a 
short distance south of where Battle River flows into the wide val- 
ley of Pipestone Creek, a bed of gravel twelve feet thick, in which, 
however, there appears to be a slight admixture of small pebbles of 
gneiss, underlies the boulder-clay, and generally rests on the surface 
of the Laramie, but in ono place, as stated on page 85 #, the otherwise 
horizontal surface of the Laramie is hollowed out for a depth of about 

our feet, and the depression is filled with large boulders of gneiss 
and quartzite, mingled with nodules of clay ironstone. 

It is probable that the material of the gravel seen in the uppor parts 
of the streams, nearer the mountains, is derived directly from the 
Paleozoic quartzites in the Rocky Mountains, and it is also probable 
that all the material of the quartzite pebble beds on the plains were 
originally derived from the same source, but in the case of the 
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shingle beds near Edmonton as well as of those on Battle River, it would 
seem that their material has been immediately derived from some areas 
of older conglomerate, perhaps of Miocene age, that formerly covered 
the top of the Beaver Hills, but have long since been denuded and 
redistributed over the less elevated country. The gneissoid boulders, 
however, that are seen to underlie the shingle near Battle River must 
have been brought from the north or north-east by a stream that 
flowed southward from the Archean continental nucleus. This would 
be quite in accord with the theory of the southern elevation of the 
continent in the Post-Pleiocene times, a theory for which many other 
and independent proofs have been advanced. 

In the Battle River valley, near the mouth of Iron Creek, a thick Deposit at 
deposit of quartzite gravel of more recent date underlies a con n- Greek 
siderable area. It has doubtless beon derived from some beds of older 
conglomerate that probably covered the country in the vicinity of 
Flagstaff Hill. 

Resting on the surface of all the older strata, including the pebble- Boulder clay. 
bed just described, the boulder-clay covers a great part of the district 
east of the foot-hills. Towards the west it is generally divisible into 
two fairly distinct portions, while further east, the characters that dis- 
tinguish the two subdivisions do not obtain, and at present it must be 
considered simply as one deposit. Nowhere throughout the district, 
however, is this boulder-clay deposit known to be of any great thick- 
ness; it would not average more than from twenty to thirty feet,. 
while in many places it has been entirely denuded, leaving the 
Laramie and Pierre clays close to the surface or covered only with a 
few feet of earth derived from the disintegration of the underlying 
beds. But the valleys cut by most of the streams are so shallow, and 
the banks are so sloping, that very often there is no sign of the under- 
lying rocks. 

This boulder-clay is composed of a more or less sandy clay generally Composition of 
firmly compacted together, and holding pebbles and boulders which "7227: 
in the western portion are largely composed of quartzite, though some 
of gneiss are almost always present, but further out on the plains the 
percentage of quartzite pebbles becomes very much reduced, and peb- 
bles of sandstone become comparatively numerous; almost every- 
where, too, fragments of lignite derived from the underlying rocks are 
present. ; 

The deposit is generally massive in character, but often, in Physical . 
its upper portion, shows indistinct signs of stratification, while "the “hareter- 
lower portion is intersected by numorous jointage planes, so that 
where a bank is being rapidly washed away it presents an almost per- 
pendicular face, with a roughly columnar, rather than an even surface. 


Western limit. 


On Little Red 
Deer River. 


On Red Deer 
River. 


On North 
Saskatchewan 
River. 
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The prevailing colour is a bluish or yellowish grey, but the lower 
beds are generally much darker from the presence of fragments of 
coal as mentioned above. 

The larger streams almost everywhere cut through this boulder de- 
posit, the only exception being th» North Saskatchewan, near the 
mouth of Beaver Creek, where the banks are less than a hundred feet 
high, and Rosebud Creek, about the middle of its course, where the 
banks have a height of eighty feet. 

The western limit of the boulder-clay appears to coincide closely 
with that of the underlying quartzite gravel, but this is doubtless 
either because the gravel has been washed away when not protected 
by a covering of clay, or because we have not been able to separate 
the recent from the more ancient gravel beds, where the overlying 
glacial deposits are absent. This western limit follows roughly the 
3000 feet contour line, rising, however, towards the south three or four 
hundred feet above it. 

In descending Little Red Deer River, boulder-clay is first seen near 
the mouth of Dog Pound Creek, where it overlies the pebble bed with a 
thickness of twelve feet, while on the latter creek, it crops out along 
the sides of the wide sloping valley for several miles above its 
mouth. 

On Red Deer River, the first section observed was that given on page 
138 z, where the drift exhibits the typical characters of the upper 
and lower subdivisions, separated by a bed of stratified sand. Near the 
mouth of Blind Man River, the uppermost subdivision of the superficial 
deposits is exposed, as a band ten feet thick, of light-grey, rather hard, 
stratified silt, immediately. overlying the dark-coloured lower boulder- 
clay, and forming a projecting ledge, the line between these two latter 
beds, however, not being sharply defined. Towards the northwest, 
near the head waters of the Blind Man and Medicine rivers, dark-grey 
sandy boulder-clay covors the surface, while on the other side of the 
watershed, near the source of Wolf Creek, similar clay with included 
gneissoid boulders, forms in places the bank of the stream. 

On the North Saskatchewan many gneissoid boulders are scattered 
along the bed of the river as far up as the mouth of Baptiste River, and 
to a short distance beyond it, where the following section was observed 
in the sloping bank: — 


FEET. 
Light-grey bedded clay....... .........,.,,...., 00e 8 
Covered sise: eu oil Sas dire minis at 50 
Dark-coloured jointed sandy clay containing pebbles of 

coal, quartzite, gneiss, ete...........e. ,,.,.. ss. 6 
Bed of quartzite pebbies.................... ....,...... 14 


Lamellar light-grey sandstone ...........4............. 2 
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Kast and north of the line thus roughly outlined by the above ex- 
posures, the boulder-clay covers the country more or less continuously, 
the Hand Hills being the only area on which it appears never to have 
been deposited. Its thickness is, however, very unequal, being much 
greater in the pre-glacial hollows in the Cretaceous and Laramie rocks, 
than on the tops of the hills that had been formed when these under- 
lying rocks were being worn down to their present level. 

The stratified sands and silts overlying the true boulder-clays have Btratified sands 
also played a very important part in filling up ancient depressions. Rice 
As the front of the great continental glacier receded towards the north, 
or when the water was retiring at the close of the glacial epoch, large 
lakes filled the depressions in the uneven surface of the country, and 
into these lakes the drainage of the surrounding land was carried, and 
its included sediment settled to the bottom forming beds of fine strati- 
fied sand and clay. Similar beds must be forming now on a small scale 
in the little lake at the bend of Battle River, between Todd’s Cross- 
ing and the “Leavings,” as the river flows into it loaded with 
sediment, but leaves it beautifully clear, having dropped all its mud 
among the weeds in the shallow lake. Beds of this character are 
well seen on Red Deer River, near the crossing of the Calgary-Edmon- 
ton trail, and on Rosebud Creek, about the middle of its course. On 
the latter stream, the following interesting sections were observed :— 


Banded and almost shaly light-grey clay........... 15 0 Lignite in 
Compact Clay ...... cesse soso cocnee conososeresee 12 0O boulder-clay. 
Sandy clay with boulders................ so... 15 0 
Pure stratified gand..................... sers... 40 0 

82 0 


And at a short distance further east :— 
Bedded shaly clay, at the LOp-:: 50m diese 


Sandy boulder-clay ........... ................... 20 0 
Trregular seam of lignite............ ss. ,.soose. 0 1 

Whitish sandy boulder-clay with a few small 
pebbles, and a thin seam of ironstone ............ 4 0 
Clayey sandstone................ ......sssess ess 8 0 
32 1 


This is the only place in this district where a seam of lignite was 

noticed in the boulder-clay, though Dr. Dawson has recorded it from 

several places in the region to the south. | 
A short distance below Edmonton, on the North Saskatchewan, some; Irregular drift 


orth 


very interesting sections of the superficial deposits have also been soen. ‘aakatohewan 
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From Edmonton to the mouth of Sturgeon River, from fifteen to twenty- 
five feet of columnar dark-coloured sandy drift occupies the top of the 
bank, underlain by about twenty-five feet of stratified sand and gravel. 
At the mouth of Beaver Creek, the banks of the North Saskat- 


_chewan are seventy feet in height; they are composed of yellow sand 


6 regular, 


hills. 


Sand hills. 


Distribution of 
ulders. 


and are interbedded with blue shaly clay containing pebbles of gneiss, 
quartzite, ironstone, etc., while the top is a sandy clay containing large 
gneissoid boulders. These sands and clays are newer than the true 
boulder-clays, being composed of material largely derived from them ; 
they are probably of the same age as the bedded clays, and not impro- 
bably also as those of the older drainage channels shortly to be 
described. 

On the Plains east of the 113th meridian, the surface is generally 
covered with a few feet of drift, but this deposit is not known to be 
anywhere of any very great thickness, as most of the streams have cut 
through it into the underlying rocks. Over considerable areas, how- 
ever, it has been piled up very irregularly ; for instance, in the Neutral 
Hills it has played an important part in giving the country its present 
hilly aspect. The same may also be said of the Blackfoot Hills ; and the 
Beaver Hills are simply rounded drift knolls that have been laid down 
on an elevated ridge of the underlying Laramie rocks, or against the 
edge of a plateau that has since been washed away. 

On the southern and eastern sides of the Hand Hills, on the south 
side of the Wintering Hills, and in a few other places, the drift 
assumes the form of round-topped hills, sometimes as much as two 
hundred feet high, with a roughly circular contour, separated by 
deep grassy depressions in the bottom of which lie little fresh-water 
lakes, none of which have any outlet. Very few sections were seen 
in these hills, but those which were seen showed boulder-clay similar 
to that overlying the more level parts of the country. 

Considerable areas are also covered with loose yellow sand, either 
as drifting sand hills such as those lying south of Rosebud Creek, 
south of Battle River near the mouth of Ribstone Creek, and the low 
sandy ridges that run across the plains near the head of Sounding 
Creek; or as more consolidated sand, such as that of the wooded hills 
north of the Neutral Hills, and overa considerable stretch of country 
still further north. The Beaver Hills are also overlain by a sandy 
covering derived, doubtless, from the disintegration of the underlying 
drift; and on Clearwater River and Prairie Creek, towards the foot- 
hills, long ridges of coarse yellow sand, covered with cypress and 
juniper, run parallel with their eastern edge. 

Wherever the boulder-clay comes to the surface, and on many of the 
higher ridges on which it has been in all probability but thinly depo- 
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sited, and has since been washed away, large and small boulders of 
gneiss, doubtless of eastern origin, cover the surface. On the plains, 
these boulders are collected and exposed in great numbers around the 
edges of lakes, as well as on the summits of all the higher elevations. 
This is especially the case on the Neutral Hills, the summits of which, 
and, in fact, of all the surrounding higher lands, are covered witha great 
profusion of boulders of gneiss and limestone, while on the sides of the 
hills there are many small pebbles of chert. Either these hills 
were formed in the glacial sea in shallow-water where numbers 
of icebergs stranded and dropped their load of pebbles and boul- 
ders to the bottom, to be afterwards rounded by atmospheric agencies 
when the country rose abovo the level of the water; or the stratum 
of boulder-clay or till that was deposited by the continental glacier, has 
had the greater part of its finer sediment washed down to a lower level, 
leaving the large boulders on the tops of the hills. On the summit of 
Blackfoot Hills a few gneïssoid boulders are scattered, but on Beaver 
Hills very few boulders are seen except around the lakes as they 
have probably been buried under the many beaver meadows which fill 
most of the valleys. Gneissoid boulders are also numerous on the top 
of Medicine Lodge Hills at an elevation of 3,415 feet, on the ridge 
east of the crossing of the western Wolf Creek, and on the sides of the 
ridge at the head of the west branch of Medicine River at an elevation 
of about 3,200 feet. Mr. Hamilton, my assistant, in 1885, stated that 
he found a gneissic boulder also at about the latter elevation on the 
trail leading southward from Rocky Mountain House. 

The top of the Hand Hills shows no signs of glaciation, but at an Ungiaciated 
elevation of about 3,200 feet, the surface begins to break into rolling Hand Hills. 
hills, which represent either the shore line of the glacial 
sea or a morainic deposit along the edge of the great glacier. 
The country around the foot of the hills, as well as around the Winter- 
ing Hills, is thickly strewn with quartzite pebbles, evidently derived 
from the Miocene conglomerates that now cap the Hand Hills and 
may formerly have also overlain the Wintering Hills. 

Terraces are seen on the upper parts of all the principal streams and River terraces. 
on the North Saskatchewan throughout the greater part of its course , 
down to Fort Pitt, as well as in some of the old drainage channels that 
intersect the country, notably in that down which the Vermilion River 
now flows. These old channels, the principal of which have been 
enumerated on a former page of this report, have, in the period im- Ancient river 
mediately succeeding the Glacial epoch, carried large streams in 
an eastward or south-eastward direction from the mountains or their 
vicinity. Now their banks are sloping and grassy and they are 
drained by Le small streams, or their bottoms are occupied by narrow 
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lakes. Where these old channels connect with those in which large 
rivers at present flow, the streams, in every case, appear to have been 
diverted from more southern to more northern courses, as will be seen 
by following out on the accompanying map some of the valleys 
mentioned below. 
The valley that runs south-eastward from the Elbow of Clearwater 
River is one of these old drainage channels, and once carried the 
waters of the Clearwater southward into the Red Deer. It is wide 
and sloping, several very well defined terraces extending along the 
hills on either side. . 
East branch The east branch of Blind Man River also flows in one of these old 
grd Man channels; its source is in the bottom of the valley, in a deep marsh 
which is' drained by two streams flowing in opposite directions and 
discharging respectively into the Red Deer and into the North 
Saskatchewan. Just south of the twelfth Base Line, a wide grassy 
plain, forty feet above the level of the marsh or “muskeg” at 
the watershed, stretches for several miles along the west side 
of the stream. The surface of this plain is composed of yellow 
sandy clay, beneath four feet of which is a deposit twenty feet 
or more in thickness, of rounded, water-worn quartzite pebbles. These 
pebbles have evidently been brought down from the quartzite rocks of 
the mountains by the stream that flowed through the valley, and were 
Gravel deposit. road over the bed of its channel, which at the time expanded here 
into a shallow lake. Precisely similar deposits have been com- 
paratively recently formed on many of the rivers flowing from the 
mountains, as for instance, on the Bow River at Calgary, and on the 
North Saskatchewan at Rocky Mountain House. 
The valleys of the upper Battle River, of Black Mud, Pipestone 
and Tail creeks are also ancient river channels. The valley of 
| Vermilion River which, towards the north-west, joins or more prob- 
Rey. ably crosses the North Saskatchewan valley, and, towards the south- 
east, runs into Grizziy Bear Coulée and the Battle River valley, is an 
old channel that must have carried a large stream eastward, for it is in 
many places very wide and deep, with well defined terraces. The 
valley through which the present stream discharges northward 
into the North Saskatchewan, is narrow and ill-defined, with steeply 
scarped banks towards its mouth, and has evidently been much more 
recently formed than the wide valley through which it flows south- 
eastward from the “Chain of Lakes.” 
Age of ancient Whether these valleys date back as far as the bedded clays or not, it 
river channels... . : : 
is impossible to say at present, on account of the extreme rarity of 
sections along their sides, but they show clearly an ancient drainage 
system anterior to the present one, when, perhaps, the rain-fall was 
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heavier than it is now and considerable accessions were made to the 
volumes of the streams after they had left the mountains. At present 
these valleys are being gradually filled up by detrital material washed 
in from either side, the force of the water, in the existing streams, not 
being sufficiently great to carry away all the sediment that is being 
brought down into them. 


ECONOMIC MINERALS. 


Coals and Lignites.—The enormous deposits of coal and lignite that Goale an and 
underlie an area of more than 12,000 square miles in the western 
part of this district must be considered as first in value and importance 
among its economic minerals. Analyses of specimens collected 
from the different seams near their principal outcrops are found on 
preceding pages, while fuller descriptions and analyses are included in 
Mr. Hoffmann’s report, Past T. Reference might also be made to Dr. 
Dawson's chapter on coals and lignites in his “ Report on the Region 
in’ the vicinity of the Bow and Belly rivers,”* where much useful 
information with regard to western coals and lignites is recorded. 

The only true bituminous coal yot found within the district is that Bituminous 
outcropping on the edge of the disturbed belt on the eastern side of the Rive 
first anticlinal seen, as the mountains are approached in ascending the 
Bow valley. On the north side of the river, one seam two feet ten inches 
thick was all that was observed, with a strike S. 19° E. and an eastward 
dip of 30°. The specimen analysed from this outcrop was found to 
contain ‘a large percentage of ash, while a specimen sent from the 
opening on the south side of the river, contained less than half as much; 
but this latter specimen represented, in all probability, the best part 
rather than the average of the seam. 

Taking the thickness of the coal south of the river as seven feet, and 
assuming that the dip gradually decreases to the eastward, this seam 
would contain about 9,500,000 tons of coal per square mile. 

The extent of this coal-bed to the north and south has not yet been 
worked out, but there is every reason to suppose that it will be found 
stretching for many miles on either side of its present known out- 
crops. 

Nearest in character to the bituminous coal, are the lignitic or semi- Lignitic 
bituminous coals found on the Red Deer River at the eastern edge of bituminous 
the foot-hills, and in the comparatively undisturbed beds at Rocky 
Mountain House on the North Saskatchewan, both like the seam on 
Bow River, in the Paskapoo or upper subdivision of the Laramie. The 
seam on the Red Deer is almost vertical and so much broken and slick- 


e Geol. Survey Report for 1882-84, pp. 
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ensided that it was very difficult to make out its exact length. It occurs 
on the continuation of the same anticlinal as the seam at Coal Creek, 
and, probably, represents the same horizon. It contains a little more 
hygroscopic water than the coal from this Rte seam, but a consider- 
ably smaller percentage of ash. 

The seam at Rocky Mountain House is very irregular, being at the 
mouth of the Clearwater but eight inches thick, while a mile and a 
balf further north on the North Saskatchewan, it measures from two to 
three feet. It has a much larger percentage both of water and ash than 
that from the Red Deer, but is still very compact and capable of being 
transported for long distances without breuking into fragments. It is 
hardly possible that this seam can be worked economically at any of 
the known outcrops, for more than local use, but it is not improbable 
that other and thicker outcrops may be found in the vicinity from 
which a large supply could be mined. 

Of lignite coals the only seam of any considerable thickness at present 
known in the Paskapoo series, outcrops on the North Saskatchewan 
twelve miles above the mouth of Yapeoo or Buck Creek in township 
49, range 7, west of the fifth principal meridian. The outcrop 
of this seam is very much obscured by land-slides, but in one place a 
thickness of fifteen feet of lignite coal was measured and the bottom 
of the seam was not seen. In another place, five miles distant, the 
seam Was seen to have a thickness of eight feet. Taking, therefore, 
eleven and a half feet as the mean thickness of this seam throughout 
the five miles down the river, and assuming that it extends for at least 
a mile on either side of the river valley, this area would be underlain by 
140,000,000 tons of lignite coal. This appears to be the same coal 
horizon that is represented by a thin seam both on the upper part and 
near the mouth of Paskapoo or Blind Man River and at the trail 
crossing on Rosebud Creek. 

At the top of the Edmonton series, between four and five hundred 
feet below the last mentioned seam, there is a very persistent coal 
horizon that is seen cropping out on the North Saskatchewan with a 
thickness of twenty-five feet, on the Red Deer with a thickness of ten 
feet, on Devil’s Pine Creek with a thickness of four feet and a half, on 
Three Hills Creek with a thickness of over two feet, and on Knee 
Hill Creek with a thickness of four feet. It is impossible, at present, 
to compute the enormous amount of lignite to be found in this exten- 
sive deposit, but the following figures may be given as the quantity 
that may be relied on with considerable certainty as occurring in the 
immediate vicinity of some of the above outcrops. 

On the North Saskatchewan, the seam was seen to extend in 8 straight 
line for three miles retaining its thickness of twenty-five feet; and for 
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several miles farther, large outcrops wore seen that could not eusily be Thick seam 
measured. It was also, in one place, seen to extend a mile back from askatchewan 
the river. If wetakethen a length of three miles of thisseam, a width ©" 

of a mile on each side of the valley, and a thickness of twenty feet, in 

order to allow for any local constrictions, this small area would be found 

to contain over 150,000,000 tons. On the Red Deer River the seam 
contains about 12,500,000 tons per square mile; on Devil’s Pine Creek, 
5,500,000 tons per square mile, on Knee Hill Creek, 5,000,000 tons 

per square mile, and in the valley of this latter stream, the seam was 

traced for from two to three miles down the creek. The line of out- 

crop of this seam has, therefore, been traced more or less continuously 

for one hundred and eighty miles, and as will be seen by referring to 

the preceding pages, the lignite coals at all the outcrops was of good 

quality. 

Throughout the Edmonton series, there are various other coal Comparison 
seams of greater or less extent, many of which will be opened as the eee 
country becomes more fully developed; but the one that appears to be 
most persistent is found at a height of about one hundred and sixty 
feet above the bottom of the series. At the mouth of Rosebud Creek, 
this seam was found to have a thickness of six feet ten inches, while 
on Battle River and Meeting Creek, it has a thickness of four feet, 
representing 5,000,000 tons per square mile. This is essentially the 
same coal horizon that is again seen at Edmonton, on the North 
Saskatchewan, though it is hardly likely that the same seam is con- 
tinuous throughout. 

As regards the quality of the lignite coals here met with, analyses 
and descriptions of specimens from the principal and typical seams 
are given in the chapter on Descriptive Geology, where the outcrops 
are referred to, and their general characters are so similar to those 
already described by Dr. Dawson and Mr. Hoffmann, from the Bow 
and Belly rivers district, that it is unnecessary to describe them again 
here. 

Many of the coals will compare very favorably with those mined in 
Eastern America, while the coals and lignites generally are qutie equal 
to those now so largely used in Culorado, Wyoming and other western 
States. 

In the former state,* the total output for 1884 was 1,130,024 short tons, 
of which the mines at Caïon City yielded 167,995 tons. In 1885 these 
mines yielded 327,038 tons. ‘The coal ranks first in the state for all 
domestic purposes, and is largely used in Denver, while Cañon City and 

*The figures and analyses given below are taken from Mineral Resources of the United States, 


1883-84. Albert Williams, Jr., Washington, Government, 1885, pp. 27-38 and 100-104, and Mineral 
Resources of the United States, 1885, Albert Williams, Jr., Washington, Government, 1886, p. 25. 
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Pueblo derive their supply almost entirely from these mines.” The 
following is one of the analyses given for this coal :— 





PER CENT. 
© MGiISUiTe sans coche os ils tie baie ee ba See 6.72 
Volatile matter... mususldenuersden aan 34.76 
Fixed carbon: sus monotone iii 52.70 
AS el NRA ee, Sew io 5.82 
\ 100.00” 


By referring to analyses given in preceding pages of this report, it 
will be seen that the coal from Coal Creek, near Bow River, as well as 
that from the edge of the foot-hills on Red Deer River, are not at all 
inferior to the above, while that from Rocky Mountain House compares 
very favourably with it. 

In 1884, the mines near Erie and Canfield yielded 102,955 tons, and 
the following analysis is given as showing their general character :— 





PER CENT. 
Waters nn aies Mie sara ed 14.80 
Volatile matter................ sue. concen css 34.50 
Fixed Carbon sue dec WEAN NK des 47.30 
Again Gus nu ae SRE Bae eel Dans 3.40 
100.00” 


This lignite coal is evidently inferior to that found at Edmonton and 
on Meeting Creek ; it has an amount of water in its constitution equal to 
or greater than that from any of the seams within this district, though 
some of these latter contain a much larger percentage of ash than is 
shown in the above analysis. 

In Wyoming, the total output for 1884 was 902,620 short tons, con- 
sisting of coals and lignites containing amounts of moisture varying 
from 6.10 to 15.40 per cent., and showing otherwise general characters 
very similar to those of the coals and lignites treated of in this report. 


Iron ore.—In some places along the outcrop of the beds of the Edmon- 
ton series, and notably on Red Deer River west of the Hand Hills, a 
large quantity of clay ironstone is scattered over the face of the clay 
and sandstone banks, and over the surface of the alluvial flats, which 
stretch between them and the river. Samples of ironstone similar to that 
which is here seen, have been analysed by Mr. Hoffmann, and found to 
contain from 22 to 34.90 per cent. of metallic iron. It occurs, however, 
in the rocks in very irregular lenticular bands and nodules, so that 
after what is lying on the surface had been collected, the work of digging 
it from the banks would give irregular and aneertain results. 
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Lime and Cement.—Outside the limit of the mountains there Nodular 
is very little limestone in the district, although in the lower part imestone. 
of the Paskapoo series, there are some hard nodular bands which 
when struck break into irregular angular fragments and which, © 
in some cases, burn down into an excellent lime. Among these 
bands may be mentioned that on Blind Man River, near the 
crossing of the Rocky Mountain House trail, and also a band 
on the banks of the North Saskatchewen River, in township 47, 
range 9. weet of the fifth principal meridian. A good cement 
could also be made from many of the clayey concretions which are 
found in immense numbers throughout the shales of the Pierre group. 


Clay.—Clay for bricks and pottery can be found in the boulder-clay in Briek-elay, ete. 
considerable quantity as well as throughout the Pierre and Edmonton 
series. In the latter, a smooth clay is found which bakes to a fine por- 
celain-like mass, and will, doubtless, be of service in the manufacture 
of stoneware. 


Building-Stone—There are few rocks in this district that can be 
characterized as good building stones, but in some of the Paskapoo beds, 
and also in some places in the yellow part of the Belly River series, 
there are hard grey yellow-weathering sandstones that can be used 
for buildings of moderate size, where permanency is not regarded 
as the chief consideration. 


Gold, in the form of fine particles, is found in the beds of all the prin- fold in the 
cipal streams throughout this area, but especially in the North Saskat- *tream. 
chewan, where, after the high water of the early part of the summer 
has subsided, it is washed out to a considerable extent. The years in 
which the water is highest, are those in which the miners have made the 
best wages, the reason being simply, that in those years the largest 
amount of clay and sand either from the boulder-clay or from the 
Edmonton series, is washed down from the banks into the stream, and 
broken up and separated by the water, the clay being carried furthest 
aest to settle in the quieter parts of the river, while the gold is deposited 
with the sand and alluvial gravel on bars that cross the bottom of the 
channel, and which are usually left uncovered in low water. 

- It is a common error to suppose that, as gold is very heavy, the most Deposited on 
of it will settle in the deepest parts of the bed of the stream, and that 
only a small portion will remain higher up on the bars. This would 
doubtless be the case if the nuggets were of considerable size, but in 
the present instance the particles are exceedingly minute, with very 
irregular surfaces, and easily held suspended in the water for a compa- 
tively long time. It will, therefore, be only in the eddies and quieter 
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parts of the stream, the very places where sand and gravel bars are 
being formed, that these particles of gold will settle to the bottom. In 
low water, the river is confined almost entirely between banks of allu- 
vial deposits which are not being washed away to any great extent, 80 
that there is very little gold then cayried out into the stream, 
but what is carried out into it, on account of the quieter state of the 
water, sinks to the deepest parts of the channel; however, the amount 
moved at this time must be small in comparison with that carried 
down in high water, almost all of which is deposited un the bars. 














APPENDIX I. 


ED 


ON SOME FOSSILS FROM THE CRETACEOUS AND 
LARAMIE ROCKS OF THE SASKATCHEWAN 
AND ITS TRIBUTARIES, 

COLLECTED BY MR. J. B. TYRRELL IN 1885 AND 1886.* 


BY J. F. WHITEAVES. 


(A.) CRETACEOUS SPECIES. 


LAMELLIBRANCHIATA. 
PTERIA LINGUIFORMIS, Var. SUBGIBBOSA, Meek. 


Avicula subgibbosa, Meek and Hayden. 1860. Proc. Ac. Nat. Sc. Phil., p. 180. 

Pteria subgihbosa, Meek. 1864. Smithson. Check-List N. Am. Cret. Foss. 

Preria linguiformis, var, subgibbosa, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. 
IX., p. 38, pl. 28, fig. 12. 


Battle River, township 46, range 4, west of the 4th Principal 
Meridian, 1885. 


INOCERAMUS SAGENSIS, var. NEBRASCENSIS, Owen. 


Imoceramus Sagensis, Owen. 1852. Geol. Rep. Wisc., Iowa & Minn., p. 582, pl 
7, fig. 3. 

Inoceramus Nebrascensis, Owen. 1852. Ib., p. 582, pl. 8, fig. 1. 

Inoceramus Sagensis, var. Nebrascensis, Meek. 1876. Rep. U.S. Geol. Surv. Terr., 
vol. IX., p. 52, pl. 13, figs. 2 a, b. 

Inoceramus Sagensis, Whitfield. Pal. Black Hills Dakota, p. 393, pl. 7, fig. 12, and 
pl. 8, fig. 2. 


Mouth of Vermilion River, township 54, range 3, west of the 
4th Principal Meridian; North Saskatchewan River, township 64, 
range 2, west of the 4th Principal Meridian; Nose Creek, section 
24, township 44, range 2, west of the 4th Principal Meridian, 1886: 
one specimen from each of these localities. 


* The fossils collected by Mr. Tyrrell in 1384 have already been enumerated or described in 
** Contributions to Canadian Palæontology, Part I., 1885.”’ 
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InoceRAMUS VANUXEMI, Meek and Hayden. 


Inoceramus Vanuzemi, Meek and Hayden. 1860. Proc. Ac. Nat. 8c. Phil, p. 180. 

Inoceramus Mortoni, Meek and Hayden. 1860. Ib., p. 428. 

Inoceramus proximus, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. IX., p 53, 
pl. 12, fig. 7; and var. subcircularis, Meek, ib., p. 55, pL 12, 


e 2. 
Inoceramus Vanuemi, Whitfield. Pal. Black Hills Dakota, p. 396, pL 7, figs. 8, 9, 
and pl. 8, figs. 4, 5. 


Mouth of Vermilion River, township 54, range 3, west, of the 
4th Principal Meridian, 1886, five specimens; and North Saskat- 
chewan River, township 54, range 2, west of the same meridian, 
1886 : two specimens. 


GERVILLIA RECTA, var. BOREALIS, Whiteaves.. 


Gervillia recta, var. borealis, Whiteaves. 1885. Contr. to Canad. Palseont., bin L, 
p. 36, pl. 4, figs. 2,2 a and 2 b. 


Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886: a few characteristic fragments. 


TANCREDIA AMERICANA, Meek and Hayden. 


Hettangia Americana, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil, vol 
VIIL, p. 274; and 1860, Ib., vol. XII., p. 186. ° 
Tancredia Americana, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. IX., p. 142, 
* pl. 38, figs. 1, a—h. 


Same locality and date as the preceding species: two very imperfect 
and badly preserved specimens, 


CYPRINA OVATA, Meek and Hayden. 


Oyprina ovata, Meek and Hayden. 1857. Proc.Ac. Nat. Sc. Phil., vol. IX., p. 144 
“ Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX., p. 146, pl. 2% 
figs. 7 a, b, c, and pl. 30, fig. 11. 


Battle River, township 40, range 13, west of the 4th Principal 
Meridian, and township 40, range 15, west of the same meridian, 


1885 : a single and barely recognizable specimen from each of these 
localities. 
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CYPRINA SUBTRAPEZIFORMIS. (N. Sp.) 


Shell small, inequilateral, transversely subtrapezoidal: valves mode- 
rately convex, most prominent on the posterior umbonal slopes, which 
are subangular: height (in the centre) one-third greater than the 
maximum breadth: length a little more than one-fourth greater than 
the height. Anterior side short and evenly rounded: pusterior side 
about three times as long as the anterior, its extremity obliquely 
truncated above and somewhat bluntly pointed below: superior border 
descending rather abruptly in an obliquely convex curve in front of 
the beaks, and nearly straight and parallel with the ventral margin 
behind them: umbones swollen laterally, but scarcely prominent: 
beaks small, appressed and slightly depressed, placed about half-way 
between the centre and the anterior margin: lunule none: posterior 
area subangularly inflected, but very indistinctly defined: ventral 
margin nearly straight for the greater part of its length, but rounding 
up abruptly at the anterior end and forming an obtusely subangular 
junction with the posterior margin lehind. 

Surface marked with rather coarse, concentric lines of growth: test 
somewhat thin. Anterior muscular impression subovate: posterior 
muscular impression rather larger and more nearly circular: pallial 
line simple and entire: hinge dentition unknown. 

Dimensions of the most perfect specimen collected: maximum 
length, twenty-three millimetres and a half; greatest height, fifteen. 
mm; approximate thickness through the closed valves, ten mm. 

Battle River, township 46, range 4, west of the 4th Principal 
Meridian, 1895: apparently abundant. About thirty specimens were 
collected at this locality, but of these, only one is quite perfect, with 
the whole of the test preserved, while the rest are for the most part 
little more than mere casts of the interior of the closed valves, with 
portions of the exfoliated test adherent thereto. 

The hinge dentition being unknown, it is uncertain to what genus 
this shell should be referred. It may prove to bea Cypricardia or a 
Veniella rather than a Cyprina. 


PROTOCARDIA SUBQUADRATA, Evans and Shumard. 


Cardium subquadratum, Evans and Shumard. 1857. Trans. Ac. Nat. Sc. St. Louis, 
vol. L, p. 39. 

Protocardia (Leptocardia) subquadrata, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., 
vol. IX., p. 175, pl. 29, figs. 8 a. b, c, d, e. 

Protocardia subquadrata, Whiteaves, as of Shumard. 1885. Contr. to Canad. 
Palæont., vol. I., p. 41, pl. 5, figs. 4 and 4 a. 
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Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886 : a few well preserved and characteristic specimens. 
PROTOCARDIA BOREALIS, Whiteaves. 


Protocardia borealis, Whiteaves. 1885. Contr. to Canad. Palæont., vol. I., p. 41, 
pl. 6, figs. 1, 1 a, 2, 2 a, and 3. 


“The Nose,” township 27, range 8, west of the 4th Principal 
Meridian, 1885: two specimens. 


LINEARIA FORMOSA ? Meek and Hayden. 


Tellina formosa, Meek and Hayden. 1860. Proc. Ac. Nat. Sc. Phil., vol. XII, 


p. 179. 
Abra (?) formosa, Meek. 1864. Smithson. Check-List N. Am. Cret. Fossils, p. 14. 
Linearia (?) formosa, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. IX., p. 199, 
pl. 30, fig. 2. 


- Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886: a perfect right valve of a small Tellinid which corres- 
ponds remarkably well with Meek’s figure of the above-named species. 
In the specimen collected by Mr. Tyrrell, however, only the outer sur- 
face is exposed to view, the whole of the characters of the interior 
being buried in the matrix. No traces of any radiating striæ can be 
-discovered on its test, with a lens, although the markings on its outer 
surface are beautifully preserved, and its test does not appear to have 
been ‘very thin.” 


PHOLADOMYA SUBVENTRICOSA, Meek and Haydon. 


Pholadomya subventricosa, Meek and Hayden. 1857. Proc. Ac. Nat. Sc. Phil., 
vol. IX., p. 142. 

Pholadomya subventricosa, Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX. 
p. 217, pl. 39, figs. 8, a, b. 


North Saskatchewan River, at Fort Pitt, and in township 54, range 
2, west of the 4th Principal Meridian, 1886: one nearly perfect 
specimen with both valves prescrved from each of these localities. A 
portion of a mould of a shell which may have belonged to this species, 
was collected on the banks of the same river near the mouth of Moose 
Hill Creek. 
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Dr. Hector records finding a Pholadomya which he refors to P. 
occidentalis of Morton, but which is probably referable to this species, 
at Fort Pitt, on the North Saskatchewan, and at the elbow of the 
South Saskatchewan, in 1857 or 1858. 


LioprsTHA uNDATA, Meek and Hayden. 


Pholadomya undata, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil, vol. 
VIII, p. 81. 

Pholadomya (Cymella) undata, Meek. 1864. Smithson. Check-List N. Am. Cret. 
Inv. Foss., pp. 14 and 34. 

Lävpistha (Cymella) undata, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. IX., 
p. 236, pl. 39, figs. 1, a, b. 


Nose Creek, township 37, range 9, west of the 4th Principal. 
Meridian, 1885: one characteristic specimen. 


SoLEcurtTus (TAGELUS) OCCIDENTALIS. (N. Sp.) 


Shell transversely elongated, a little more than twice as long as 
high, very nearly equilateral, strongly compressed at the sides, most 
prominent on the umbonal slopes, and faintly depressed in the middle 
below. Anterior and posterior ends both rounded at their margins, 
but rather more broadly so below than above, while the (presumed) 
posterior extremity is a very little the narrower of the two. Superior 
border nearly straight for some distance in front of and behind the 
beaks, which are inconspicuous, central, appressed and depressed ; 
ventral margin nearly straight or very faintly concave in the centre. 

Surface apparently marked only with concentric lines of growth. 
Hinge dentition, muscular imprersions and pallial line unknown. 

Approximate dimensions of the only specimen collected: maximum 
height, twenty-three millimetres; greatest length, sixty-seven mm. ; 
thickness through the closed valves, about fourteen mm. 

Battle River, township 40, range 13, west of the 4th Principal 
Meridian, 1885: an imperfect and badly preserved left (?) valve. 


MARTESIA TUMIDIFRONS (N. Sp.) 


Shell rather large for the genus, very inequilateral, valves subglo- 
bose or semiglobose and abruptly swollen in front, produced and rather 
rapidly attenuated behind; outline, as viewed from above, somewhat 
pyriform. Greatest height, as measured in the centre, behind the: 
beaks, about equal to the maximum thickness through the closed val-- 
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ves; greatest height, as compared with the maximum length, about as 
three to five. 

Lateral outline transversely subovate ; anterior side very short, its 
outer margin broadly rounded but somewhat truncated inwardly below 
the middle; posterior side much more elongated, narrowing gradually 
at its upper margin and much more rapidly from below upwards, its 
narrow and conspicuously gaping extremity being apparently some- 
what obliquely truncated, though the margins of the cast of the united 
valves of the only specimen collected are both a little broken at this 
point. Superior border rounding abruptly downward in front, and 
nearly straight, but descending very gently behind: ventral margin 
broadly rounded, most prominent a little behind the middle: umbones 
swollen and prominent: beaks large, incurved and depressed, with a 
slight forward inclination and placed very near the anterior end: 
escutcheon broadly"lanceolate and tolerably well defined. 

On the umbonal region of the left valve only, a small portion of the 
test is preserved, and the outer surface of this is marked with concen- 
tric and rather irregularly disposed, ridge-like folds, which are often 
separated from each other by somewhat broader and rather deep con- 
centric furrows. In addition to these, in each valve an elevated but 
narrow linear ridge runs obliquely backward from the posterior side of 
the beaks to a little behind the centre of the ventral margin. 

Posterior muscular impression narrowly subolliptical, placed very 
high up, almost within the escutcheon, and a little behind the mid- 
length ; anterior muscular impression, pallial line and accessory valves 
unknown. The pedal opening in front seems to have been large and 
broadly rhomboidal in outline. 

The measurements of the only specimen collected are approximate- 
ly as follows: maximum length, about fifty-one millimetres; greatest 
height, as measured in the centre, immediately behind the umbones, 
and maximum thickness through the closed valves, both thirty-one mm. 

North Saskatchewan River, township 54, range 2, west of the 4th 
Principal Meridian, 1886: one nearly perfect and well preserved cast 
of the interior of the closed valves, with a small portion of the test 
adhering to the left valve. An apparently well characterized and very 
distinct species. 


GASTEROPODA. 
HYDATINA PARVULA. (N. Sp.) 


Shell small, the outer whorl enveloping all the preceding volations, 
strongly inflated and very ventricose, so much 80, that its maximum 
breadth is very little less than the entire hoight ar length—subtruncated 
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posteriorly, broadest above or behind the middle, narrowing rapidly 
below or in front and distinctly angular at the base or anterior extremity. 
Spire narrow, depressed and sunk deeply below the highest level or 
rounded posterior shoulder of the outer whorl. 

Outer lip thin and simple: characters of the aperture and surface 
markings unknown. 

Maximum height or length of the only specimen collected, ten 
millimetres and a-half; greatest breadth of the same, nine mm. 
Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886: one perfect cast of the interior of the shell, with a 
considerable portion of the inner layer of the test preserved, though 

the aperture is entirely filled up with the matrix. 

This interesting little shell may belong to Conrad’s genus Bullopsis, 
rather than to Hydatina. It seems to differ from B. cretacea of that 
author in being more expanded posteriorly and more angular in front- 


LUNATIA CONCINNA, Hall and Meek. (Sp.) 


Natica concinna, Hall and Meek. 1854. Mem. Am. Ac. Arts. and 8&ce., vol. V., 
p. 384, pl. 3, figs. 2 a, b,c, d. 

Natica Moreauensis, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil, vol 
VIII, pp. 64 and 282. 

Natica (Lunatia) Moreauensis, Meek and Hayden. 1860. Ib. vol. XIL, p. 422. 

Lunatia concinna, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. IX., p. 814, 
pl. 32, figs. 11 a, b, c. 


Battle River, township 46, range 3, west of the 4th Principal 
Meridian, 1885: four imperfect and badly preserved specimens. 
Sounding Creek, township. 30, range 8, west of the same meridian, 
1886: one specimen. 


CEPHALOPODA. 
BACULITES ovatus, Say. 


Baculites ovatus, Say. 1821. Am. Journ. Sc. and Arts, vol. IL, p. 41.—Morton. 
1829. Journ. Ac. Nat. Sc. Phil. vol. VI. p. 196, pl. 5, 
figs. 5 and 6; and 1830, Am. Journ. Sc. and Arts, vol. 
XVIIL, p. 249, pl. 1, figs. 6, 7 and 8; also 1834, Synops. 
Org. Rem. Cret. Group U.S., p. 42, pl. 5, figs. 5 and 6.— 
Hall and Meek. 1854. Mem. Am. Ac. Arts and Sc. vol. V., 
(N.S.) p. 399, pl. 5, figs. 1, a, b, and pl. 6, figs. 1-7.—Meek. 
1876. Rep. U. 8. Geol. Surv. Terr., vol. IX., p. 394, pl. 20, 
figs. 2, a, b, d, and 1, a, b. 
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Ghost River, township 25, range 6, west the of 5th Principal 
Meridian, 1885. North Saskatchewan River, near mouth of Moose 
Hill Creek; also on the same river, in township 52, range 2, and in 
township 56, range 5, in each case west of the 4th Principal Meridian. 
Mouth of Vermilion River, in township 54, range 3, west of the same 
Meridian, 1886. 

A few specimens from each of these localities, some of which seem 
. to belong to the typical form of the species, while others are ap- 
parently intermediate in their characters between B. ovatus and B. 
compressus. 


BacuLITES GRANDIS, Hall and Meek. 


Baculites grandis, Hall and Meek. 1854. Mem. Am. Ac. Arta and 8c., Boston, 
vol. V., (N. §.) p. 402., pl. 7, figs. 1 and 2, pl. 8. figs. 1 and 2, 
and pl. 6, fig. 10. Also, Meek, 1876, Rep. U.S. Geol Surv. 
Terr., vol. IX., p. 398, fig. 58, and pl. 33, figs. 1, a, b, c. 


Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886: two large but fairly characteristic fragments. 


BACULITES COMPRESSUS, Say. 


Baculites compressus, Say. 1821. Am. Journ. Sc. and Arts, vol. IL, p- 41.— 
Morton. 1834. Synops. Org. Rem. Cret. Group U.S, p. 48, 
pl. 9, fig. 1; and Journ. Ac. Nat. Sc. Phil. vol. VIIL, p. 
211.—Hall and Meek. 1854. Mem. Am. Acad. Arts and Sc, 
Boston, vol. V. (NS.), p. 400, pl. 5, fig. 2, and pl. 6, figs. 8 
and 9.—Meek. 1876. Rep. U.S. Geol Surv. Terr., vol. CX, 
p. 400, figs. 55 and 56, and pl. 20, figs. 3, a, b, c. 


‘The Nose,” township 37, range 8, west of the 4th Principal 
Meridian, and Nose Creek, township 37, range 9, west of the same 
Meridian, 1885. 

North Saskatchewan, near mouth of Moose Hill Creek, apparently 
grading into B. ovatus; same river, in township 56, range 5, west of 
4th Principal Meridian; mouth of Vermilion River, in township 
53, range 3, west of the 4th Principal Meridian: several distorted 
fragments apparently also passing into B. ovatus; North Saskatchewan 
River, township 54, range 2, west of the 4th Meridian, 1886. 


SCAPHITES NODOSUS, Owen. 


Scaphites (Ammonites) nodosus, Owen. 1852. Geol. Rep. Surv. Wisc., Iowa and 
Minn., p. 580, pl. 8, fig. 4. 


North Saskatchewan River, near the mouth of Moose Hill Creek, 
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1886: a fragment of a mould of the exterior of the shell, which shews 
the characteristic sculpture of the species, but not enough of the 
general shape to enable one to say to which of the varieties described 
and figured by Meek (in the ninth volume of the Rep. U.S. Geol. Surv. 
Terr.) it should be referred. 


PLACENTICERAS PLACENTA, Dekay. (Sp.) 


Ammonites placenta, Dekay. 1828. Ann. N. York Lyc. Nat. Hist., vol. II, p. 278, 
pl. 5, fig. 2 (3 by mistake).-—Morton. 1829. Journ. Ac. Nat. 
Sc. Phil, vol. VI, p.195; and Am. Journ. Sc. and Arts, 
vol. XVIII, pl. 2, figs. 1,2 and 3; also 1834, Synops. Org- 
Rem. Cret. Form. U.S. p. 36, pl. 2, figs. 1 and 2. 

Placenticeras placenta, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. IX, p. 465, pl. 
24, figs. 2, a, b. 


Battle River, township 40, range 13, west of the 4th Principal 
Meridian, 1885: a small fragment. 

Sounding Creek, township 30, range 8, west of the samo meridian, 
1886; a single but nearly perfect specimen which measures nearly 
nine inches in its greatest diameter. 


CRUSTACEA. 
PAL.FASTACUS (?) oBNATUS. (N. Sp.) 


The foregoing is suggested as a provisional name for a rather re- 
markable specimen of a long tailed decapod, which evidently belongs 
to the family Astacomorpha of Zittel. Of the Cretaceous representatives 
of this family, it seems to come nearest to such genera as Palæastacus 
and Hoploparia, though it differs from each in some important parti. 
culars. In many respects it appears to the writer to be still more 
nearly related to the recent and fresh-water genera Astacus and 
Cambarus, but there is good reason for supposing that it will eventually 
prove to be the representative of a new generic type, which at present 
there is not sufficient material to define satisfactorily. 

Nearly the whole of the under surface of the cephalothorax of the 
specimen is buried in the matrix, the front margin of the carapace is 
very imperfect, the tail fin as well as the under part of the five abdo- 
minal segments are broken off, and only small portions of tho pinching 
claws and of the other ambulatory legs are preserved or exposed. — 

The carapace is moderately convex or slightly depressed, and not 
quite twice as long as broad. It is divided into two nearly equal parts 
by a single, Le marked and deeply impressed neck furrow, which is. 
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arched forward in a shallowly concave curve. Behind this furrow 
the lateral margins of the carapace are slightly expanded, the test in 
the branchial region is moderately inflated, and the posterior margin 
is shallowly concave in the middle. A short distance in advance of 
the neck furrow, on the outer and lower portion of the carapace, on 
each side, there is a very short and transverse groove or narrow con- 
striction, which may possibly be confluent with the neck furrow on 
the strongly inflected lateral margins of this part of the carapace. 
The exact outline of the anterior margin of the carapace cannot be 
ascertained, and the tip of the rostrum is broken off. The basal portion 
which remains is about seven or eight millimetres long. At the base 
it measures five mm. in breadth, and at the broken anterior extremity 
its breadth is two mm. Its outer margins are defined by two linear 
and acute, tuberculated and raised longitudinal ridges, between which 
the surface is smooth and concavely excavated. 

The whole of the outer surface of the carapace is ornamented by 
rather distant, isolated tubercles. In its posterior moiety these 
tubercles are somewhat irregularly disposed, though there is a low, 
very narrow, and rather inconspicuous keel on the median line, on 
either side of which the cardiac region is comparatively smooth. On 
the anterior portion of the carapace the tubercles are grouped some- 
what obscurely in two or three longitudinal rows on both sides of the 
narrow median keel, which is continued with greater or less distinct- 
ness up to the commencement of the rostrum. 

The anterior pinching claws appear to have been unusually short 
and robust, while their surface is distinctly tuberculated. The portions 
of the posterior ambulatory legs that happen to be preserved, on the 
other hand, are very slender, and their surface is minutely granulated. 
The abdominal segments are badly preserved, but their outer surface 
seems to have been smooth, though a narrow median keel can be 
traced throughout the greater part of their dorsal surface. 

Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886. 

At the same locality and date five detached pinching claws of an 
apparently second species of decapod were collected in as many con- 
cretionary nodules. These claws resemble those of P. ornatus in the 
comparative shortness and robustness of their terminal segments, but 
the outer surface of the latter is finely granulated rather than coarsely 
tuberculated. 
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FISHES. 


A well preserved tooth of a Selachian was collected on the Battle 
River, in township 46, range 3, west of the 4th Principal Meri- 
dian, in 1885; and-a pectoral fin, appareatly of a large selachian, 
at Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, in 1886. 


(B.) LARAMIE SPECIES, 
LAMELLIBRANCHIATA. 


Unto Dan#, Meek and Hayden. 


ue *Danz, Meek and Hayden. 1857. Proc. Ac. Nat. Sc. Phil., vol. IX, p. 145. 
‘“ Meek. 1876. U. 8. Geol. Surv. Terr., vol. IX, p. 517, pl. 41, figs. 
13, a, b, c. 


Bow River, opposite mouth of Fish Creek, 1886: a few very badly 
preserved specimens. 


SPHÆRIUM FORMOSUM ? Meek and Hayden, Var. 


Sphærium formosum ? Meek and Hayden, var. Whiteaves. 1885. Contr. to Canad. 
Palæont., vol. I, p. 61, pl. 9, fig. 3. 


Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian: two or three detached single valves. 

As pointed out in the memoir cited, “it is doubtful whether this 
Spherium should be regarded as merely a local variety of the S. for- 
mosum, or as a distinct species.” 


GASTEROPODA. 


LIMNÆA TENUICOSTATA, Meek and Hayden. 


Limnæa tenuicosiata, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil., p. 119. 

Limnæa (Acella) tenuicostata, Meek and Hayden. 1860. Ib., p. 431. 

Limnæa (Pleurolimnæa) tenuicostata, Meek. 1876. Rep. U. 8. Geol. Surv. Terre, 
vol. IX., p. 534, pl. 44, figs. 18, a, b, c. 


Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian, 1885; a few specimens of what appears to be an unusually 
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fine-ribbed variety of this species, in which there are from eighteen to 
twenty ribs on the outer whorl, instead of from eight to twelve as in 
the typical form. 


Puysa Coper, White, var. CANADENSIS. 


Physa Copei, var. Canadensis, Whiteaves. 1885. Contr. to Canad. Palæont., vol. 
I, p. 14, pl. 2, figs. 5, 5 a and 5 b. 


Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian, 1885; one crushed specimen: also Bow River, section 32, 
township 22, range 29, west of the 4th Principal Meridian, 1885: 
a fragment which probably belongs to this species. 


ButimuLtus (THAUMAnsTUS) LIMNÆIFORMIS, Meek and Hayden. 


Bulimus limnæiformis, Meek and Hayden. 1856. Proc. Ac. Nat. Sc Phil, vol. 
VIIL, p. 118. 
Thaumastus limnæifurmis, Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol. IX. 
p. 553, pl. 44, figs. 8, a, b, c, d. 
# # Whiteaves. 1885. Contr. to Canad. Palæont., vol 1, 
pp. 20, 27 and 72, pl. 3, fig. 3. 


Bow River, section 32, township 22, range 29, west of the 4th 
Principal Meridian, 1885: abundant. 

On the Red Deer River (in township 39, range 27, west of the 
4th Principal Meridian), a fragment of a slender, reversed land 
shell, which appears to be congeneric with the Columna teres and 
C. vermicula of Meek and Hayden, was collected in 1885. The speci- 
men consists of a natural mould of the exterior of one side of the shell, 
with portions of the test adherent thereto. In general outline, as well 
as in the amount of obliquity in its suture, it resembles C. vermicula 
more than C. teres, but differs from both in having only eight volutions 
at most, instead of twelve or thirteen. 


GONIOBASIS TENUICARINATA, Meek and Hayden. 


Melania tenuicarinata, Meek and Hayden. 1857. Proc. Ac. Nat. Sc. Phil, vol. 
IX., p. 137. 
Gontobasis tenuicarinata, Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol. IX, p 
566, pl. 43, figs. 14, a, b, c. 
% " Whiteaves, 1885. Contr. to Canad. Paleont., vol. I., 
pp. 22 and 27, pl. 3, figs. 5 and 5 a. . 
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Red Deer River, township 39, range 27, west of the 4th Princi- 
pal Meridian, 1885; and Blind Man River, Crossing of Rocky Mountain 
House trail, in Township 40, Range 1, west of the 5th Principal 
Meridian: a single specimen from each of these localities. 


VivipaRus Lear, Meek and Hayden. 


Paludina Leai, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil, vol. VIII, 
; p. 121. 
Vivipara Leai, Meek & Hayden. 1860. Ib., vol. XIL., p. 185. 
Viviparus Leai, Meek. 1876. Rep. U. 8. Geol. Surv. Terr., vol. [X., p. 577, pl. 
44, figs. 6, a, b, c, d. 
Viviparus Leai, Meek and Hayden. White. 1883. Rev. Non-Marine Foss. Moll. 
N. Am., p. 61, pl. 27, figs. 10-14. 


Blind Man River, Crossing of Rocky Mountain House trail, in town- 
ship 40, range 1, west of the 5th Principal Meridian, 1886: a few 
well preserved and typical specimens. 


VIVIPARUS TROCHIFORMIS, Meek and Hayden, Var. 


Paludina trochiformis, Meek and Hayden. 1856. Proc. Ac. Nat. Sc., Phil, vol. 
. VIII, p. 122. 

Vivipara trochiformis, Meek and Hayden. 1860. Ib., vol. XII., p. 185. 

 Viviparus trochiformis, Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol IX. p. 
| 580, pl. 44, figs. 2, a-e; also, White, 1883, Rev. Non-Mar. 

Foss. Moll. N. Am. p. 61, pl. 24, figs. 10-16. 


Bow River, section 32, township 22, range 29, west of the 4th 
Principal Meridian, 1885: twolve specimens. 

These represent a variety in which the two spiral ridges which are 
usually characteristic of the species are entirely obsolete, and the minute 
spiral revolving lines are almost completely undeveloped. 


CAMPELOMA MULTILINEATA, Meek and Hayden. 


Paludina multilineata, Meek and Hayden. 1856. Proc. Ac. Nat. Sc., Phil., vol. VIIL, 
p. 120. 

Vivripara multilineata, Meek and Hayden. 1860. Ib., vol. XII, p. 85. 

Campeloma multilineata, Meek. 1876. Rep. U. §, Geol. Surv. Terr., vol. IX. p. 586, 
pl. 44, figs. 1 a, b. 


«6 “ White (as of M. & H.) 1860. U. 8. Geol. Surv., Contr. to 
Pal, Nos. 2-8, p. 101, pl. 28, figs. 4 a, b. 
à “ White. (as of M. & H.) 1883. Rev. Non-Marine Foss. Moll. 


N. Am., p. 63, pl. 27, figs. 1-7. 
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Same locality and date as the preceding species : three specimens. 
This shell, in the writer’s jadgment, is a typical Lioplax. 


CAMPELOMA PRODUCTA, White. 


Campeloma (Lioplaz) producta, White. 1883. Rev. Non-Marine Foss. Moll N. 
An. p. 63, pl. 26, figs. 21-27. 
Campeloma producta (White.) Whiteaves. 1885. Contr. to Canad. Palseont., vol. 
I., pp. 24, 28 and 77. 


Same locality and date as the two preceding species; also Blind Man 
River, crossing of Rocky Mountain House Trail, in township 40, range 
1, west of the 5th Principal Meridian, 1886: abundant at each of these 
localities. 

Notwithstanding the difference in the generic and specific name, this 
species seems to be very nearly related to the Goniobasis Nebrascensis 
and G. tenuicarinata of Meek and Hayden. 


VALVATA BICINCTA, Whiteaves. 


Valvata bicincta, Whiteaves. 1885. Contr. to Canad. Paleont., vol. I., p. 25. pl. 3, 
figs. 8, 8 a, and 8 b. 


Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian, 1885: abundant. 
VALVATA FILOSA, Whiteaves. 


Valvata filosa, Whiteaves. 1855. Contr. to Canad. Palæont., vol. I., p. 25, pl. 3, 
figs. 7 and 7 a. 


Same locality and date as for the preceding species. 


(This Appendix, with illustrations of the new species, will be re-printed in Part IL of the 
Contributions to Canadian Paleontology, now in couree of publication.—J. F. W.] 
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LISTS OF LEPIDOPTERA COLLECTED BY MR. J. B. TYRRELL 
IN 1884 AND 1885, AND MR. D. B. DOWLING 1N 1886. 


BY 


Mr. JAMES FLETCHER. 


«DIURNAL, 1884, 1885. 


1. Colias Eurytheme, Bd., summer form 
Eurytheme, Edw....- 


2 - a tetramorphic form 
Eriphyle, Edw....... Red Deer River, near cross- 
3. 4 Occidentalis, Scud.........es soso ing of old trail to Rocky 
4. 4 Christina, Edw................ ss Mountain House, June 
5. Argynnis Cybele, Fab.... ...... ....s reese 21-July 13, 1885. 
6. . Lais, Edw....... dede une 
ve L Clio, Edw........s soso onos - 
8. à Triclaris, Hub........... ose 
9. Phyciodes Carlotta, Reak...... ,........... Red Deer River, near the 
| mouth of Rosebud Creek, 
June 13 and 16, 1884. 
10. : Tharos, Dru., dimorphic form 


Morpheus, Fab......... Battle River, Tod’s Cross- 


His. Pin Mini God. ue docs ET: 
12. Limenitis Arthemis, Dru., dimorphic form 


Lamina, Fab..... Scania ..... July 3, 1885. 
13.  Cœnonympha Ochracea, Edw.............1\ Red Deer River,* June 21- 
14.  Ærebia Epipsodeu, Butler ........... soin July 13, 1885. | 
16.  Satyrus Charon, Edw............ cece vee .… Coal Creek, July 27, 1884. 
16. Lycena Sæpiolus, Bd...... A Red Deer River,* June 21- 
17. i Lygdamas, Doub....... Ses July 13, 1885. 


_Drorna, 1886. 


1. Pieris Napi, Esper., summer form Oleracea- 
Æstiva, Harr............ Near Vermilion R.,July 27. 








® Near crossing of old trail to Rocky Mountain House. 


168 & 


les jui bb pol 
SNH = © © OIA À 


pant 
La 


15. 
16. 
17. 
18. 


19. 


mm » po 


ps 
SS ON 


NORTH-WEST TERRITORY. 


theme, Edw.... ...:......... Near Edmonton, Sept. 9. 
ns “ tetramorphic form ÆEriphyle, 

EdW Teen passes ehs Near Vermilion R., July 27- 
ff a : sans The Three Hills, Sept. 20. 
“ Occidentalis, Scud........,......,... Saddle Lake, July 29. 
. Inlenor, SCud:-: ss iii eet Miry Creek,* July 19. 


Danais Archippus, Fab.................... Bear Hill Reserve, Sept. 12. 
Argynnis Cybele, Fab...................... Miry Creek, July 19. 
“ 


Latin, EdWs-ivee wis end oies is . 
r Boisduvallii, Somm............... : . 
" Belluna, Fab...................., af at a 
Phyciodes Tharos, Dru., summer form Mor- 
pheus, Fab................,.. Saddle Lake, July 20. 
Vanessa Antiopa, L...........,..........,, Miry Creek, July 19. 
Pyrameis Cardui, L................,....., Saddle Lake, July 20. 
es Hn dae aw eateeuu gies Vermilion River, Aug. 10. 
Limenitis Arthemis, Dru., dimorphic form : 
Lamina, Fab................ Saskatchewan, July 19. 
Satyrus Alope, Fab., dimorphic form Nephele, 
Kirby wissokew anse .... Vermilion River, July 28. 
= “var. Olympus, Edw.......... uf 4 hé 
. “var. Boopis, Behr............ à s “ 
Chrysophanus Thue, Bd. Lec........... coos Miry Creek, July 19. 
“ | nC ee Se du Vermilion River, July 28. 
- Florus, Edw.............. Miry Creek, July 19. 
NootTugnaL, 18&6. 
Sphinx Albescens, Tepper..-................ Bull Pound Creek, May 16. 
Syneda Athabasca, Neum................... Buffalo Coulée, June 22. 
Phasiane Aberrata, H. Edw................. Battle River, near Buffalo 
Creek, June 25. 
Eufitchia Ribeata, Fitch...........,....... Battle River, near Buftalo 
Creek, June 25. 
Agrotis Clandestina, Harr............,..,... Iron Creek, June 29. 
Arctia Virgo, L....... ss mais sde Beaver Lake, July 8. 
Plusia Californica, Spey..............,.:.. Edmonton, July 16. 
Botis Fudinalis, Pack................. ..... Edmonton, July 15. 
Metrocampa Perlaria, Guen................. Edmonton, July 16. 
Acidalia nivosata, Guen.................... Battle River, near Buffalo 


Creek, june 25. 


+ Ten miles east of Victoria on the trail north of the North Saskatchewan river. 
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LIST OF ELEV ATIONS.* 


The following are the elevations of the stations on the Canadian 
Pacific Railway, within the limits of the accompanying map :— 


FEET ABOVE 

SEA LRVEL. 
Cochrane.2:: sise aus UMA. MACRO At de : 
RAG OR rs eur Sue se ee ts 3,825 
MOPIOY cso etiedse teres serio etree Sekein women 4,032 


The following are points on the old location line of the Canadian 
Pacific Railway, the heights of which have been instrumentaly deter- 
mined, and are given in the Canadian Pacific Railway Report, 1877. 
They were leveled up from Lake Superior, which was taken at 596 feet 
above mean tide level, a height which is six feet too low. Six icet must, 
therefore, be added to all the hoights given in this table. The positions 
of these points are laid down on the map with as much accuracy as 
the information at our disposal would permit. 


FEET ABOVE 

SEA LEVEL. 
Baie eee Stes Owe were eas Sse ain oie ae carer ae Pia ates 2,125 
Cah tasters: je D nl aa 2,101 
ee ca ees ae betas 2,165 
Grizzly Bear. ............ esse cesser sner ose 2145 . 
Lis sites au Oe Me eRe Bw eas so 2,210 
Ras sun she aires aude 2,240 
| PT ENT 2,325 
M nn ne en sr ve 2,325 
IN ppm lee anajoardonasaresuacan sales meena eaan aes buenke 2,243 
Dino in Rte os atime: 12287 
Prin Mandanda Sree hate Buea RS nl 2,363 
MeN oi A En raed a 2,473 





* During the summer of 1887, Mr. Warren Upham while tracing out and levelling the beaches 
of the glacial lake Agassiz in Manitoba, found that the O point on the Canadian Pacific Railway 
just west of Winnipeg had been taken at 737 feet, instead of 759 feet, which is its true elevation 
above mean tide. All the elevations, therefore, from Winnipeg to the Rocky Mountains which 
are based on this O point are 22 feet tou low. This will leave the cistern of the barometer at 
Calgary 3,41! feet instead of 3,389 feet, as stated above; and 22 feet must be added to all the 
heights given in this report, except those of the old location of the Canadian Pacific Railway. 
For early information on this subject, I am indebted to the kindness of Mr, Warren Upham 
himself. 
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À catiecweest es aye ae oes 2,500 
Highest point on this part of the line................ . 2,555 
SA DO RSS Mecs 2,500 
Fdmonton::s ssi sdb usure nn ci 2,413 
Grandin. musiciens ae it sess 2,380 
Crossing of North Saskatchewan, 104 feet above the 

TIVOT sie Se Gere ee wee nes demarre 2,200 
BilSikG <> sua males Female 2,320 
Laplainé 5:55 ou cule rnint er nausleesesece, 19409 
PAllSOr: 2eme se caad here nier dicssdiianenrer 2,413 
Belcour.......... SR bee Sate danse muse 2 407 


The following are some of the elevations that were determined with 
a mercurial barometer compared with the standard barometers used at 
Calgary, Medicine Hat and Edmonton. The readings were usually 
taken at the same time as the readings of the standards; bat when 
this was impossible, corrections were in every case made for the differ- 
ence in time. 

Compared with Calgary (3389 ft.) and Medicine Hat (2142 ft.) :— 


FEET ABOVE 

SEA LEVEL. 
Lorne Crossing, Red Deer RIVES Wes 2,167 
Berry Creek, at Lorne trail .........................., 2,412 
Sounding Creek, Lome trail ......................... 2,449 
Elbow of Sounding Creek (7 readings)... ..........., 2,174 
Sounding Lake... .anesssesumesnetseit one 2,140 


Ribstone Creek, near the western limit of range 8..... 2,330 
Ribstone Creek, in southwest corner of township 40, 


RANGG Gears aie Seg ees 2,192 
Battle River, crossing of Fort Pitt trail....... Leta - 1,694 
Lake in Blackfoot Hills.............................. 2,249 
Buffalo Creek, one mile from Battle River..........,.. 1,942 
Iron Creek, ten miles above its mouth................, 2,051 


Compared with Calgary : — 


Bigstone Creek, Calgary- HÉROS ral ces. 2,460 
Battle River, Leavings EN NP Hsissnsis 2,457 
Wolf Creek à M seorssssse 2,613 
Lone Pine : . dv see's 3,290 
Rosebud Creek, . MS Late tae an 3,232 
Small Jake in tp. 28 “0 ae ‘3,577 
Battle Tak sense Si es ai nuit ane 2,770 
Mouth of Pigeon Lake Creek......................... 2,719 
Egg Lake (near Victoria)............ ...... soso... 1,997 
Blind Man River, cere of eae es Mountain House 

trail (38 readings).. eter re re ee ee 
Medicine River His" nos at Sais 2,995 
Western lake of “ Chain of Lakes”..............,..... 1,921 
Rocky Mountain House...... secerescccecreevessesess 8,153 


Bear Lakes. uni it sd lees es as 2,624 
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Compared with Edmonton, the height of which is taken as 2,210 feet : 


Beaver Lake: aies tees cn jee sea teowenee es 2,178 
Mouth of Smoky Creek ............ ................ 1,871 
Mouth of Saddle Lake Creex........................ + 1,823 
Saskatchewan River at Fort Pitt..................... 1,722 
Mouth of Brazeau River........... sitisas 2097 
Big Coal Seam on Saskatchewan River... saisis 12807 
Pigeon Lako::3sssus nes Selon din eee 2,824 
Weed Creek, crossing of Pigeon Lake trail ........... 2,566 


The following elevations were taken with aneroids during the 
summer of 1886, compared with the standards at the places mentioned 
in brackets :— 


Birch Lake (Edmonton).... .............,....,.,.. 2,140 
Cooking Lake RS ae ete aoe eine 2,400 
Hastings Lake OO he capitate 2,380 
Buck Lake (Crossing of pine. Man River)............. 2,970 
Gull Lake tc Saar rarer ee * 2,905 
(Black Butte: messes éd eee eis ees 2,190) 
Red Deer River, crossing of ue trail, 
(Calgary and Edmonton)... “ét essseseenes. 2797 


The following are some of the principal elevations obtained with 
aneroids during the summer of 1885, compared with readings of the 
standard at Calgary :— 


Little Red Deer River at outer edge of foot-hills....... 3,979 
Little Red Deer River, at crossing of Rocky Mountain 
House:trailsssss css due ee ee ee ee 3,192 
Fallen Timber Creek, edge of foot-hills................ 4,448 
Fallen Timber Creek, at its mouth.............,...... 3,753 
Red Deer River, Stoney pack-trail..... ee eee 4,328 
à “ edge of foot-hilla  ................ 3,955 
“6 “ Rocky Mountain House trail......... 3,172 
Battle River Settlement, top of bank.................. 2,408 
Egg Lake (in Hand Hills)................,...,...,... 2,970 
Mouth of Tail Creek... eee ous: 2,390 
Dried Meat Lake: dus othe ts dent tdnere 2,230 
Elbow of Battle River ....................,,.,...... 2,125 
Little Fish Lake: ss sous uses: mms . 2,890 


Top of Hand: Hills: teens eat rates 3,555 
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CREE AND STONEY INDIAN NAMES FOR PLACES WITHIN 
THE AREA OF THE ACCOMPANYING MAP. 


The greater number of these names were obtained from William 
Kitchipwat, a Stoney Indian from the Morley reserve, who worked for 
me during part of the summer of 1885, and for the rest I am indebted 
to Mr. McKay, an educated Gree half-breed, who was in charge of the 
Hudson’s Bay Company’s post at Fort Pitt, and to James Prudens, jr., 
and Simon Fraser, two other (ree half-breeds. 

In the majority of cases, the English name is merely a translation of 
the Cree, but where this is not the case, the meaning of the Indian 
word is printed under it in brackets. The Stoney name is also gener- 
ally a translation of that used by the Crees, but when it differs, its 
meaning is piinted under it in the same way. Where the syllables 
were sharply defined in pronunciation, they have been separated by a 
hyphen, but where they were run rapidly together, tle hyphen has 
been omitted. 

The following list of vowels and. diphthongs will show the sound 
that each is intended to represent. The list is essentially the same as 
that used by Drs. Tolmie and Dawson in their “ Comparative Vocabu- 
Jaries of the Indian Tribes of British Columbia’* :— 


a asin English............... Te fat. 
a * .  aeaieare idem ateeeeseueuens ste father. 
e * ee err eee eee met. 
e MO’ RSR be eee they. 
ds Sd pin. 
LE er er re seeds marine 
o- « De . “ada ssiateehe atin emit Semeecew een anse go. 
u ‘ LA tinued eeuacan . nut. 
ai ‘ D etant tits aisle 
a ‘ ne ee ras et errr join 
00 ‘! ET teen . pool. 
ow ‘ | sets esnusss now. 


* Special Report of Geol. Survey, 1884. 
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INDIAN NAMES OF PLACES. 


' 


ENGLISH. Cree (Ni-hi-a-wé’.) STONEY(As-sin-pwü-tis} 








Buffalo Lake...........…. Moos-toos Sa-kha’-higan......... Ta-toong-gämna 
Buck (6 ss | kA =PB 00 Uy | names Tam-no-amna 
Gull Mdr alpes Ki.as’-koos a Pi-chat-to ämna 
Snake Rt etna ends Kin-a-pik’ a eer ‘Mno-hemna 
Swan M Rats W4a'-pi-sioo Bo paisseihasiies Ko-gämna 
Pigeon, À ss. H{mi-hmoo mi ' , swehaeeies Ka-ka-gimna 
(Woodpecker Lake. ) 
James River Lakes...... Ji-mis Si-pi ‘| Ji-mis-wap tim’ni 
Devil's Lake (in coe) Ki-no-ka- mak’ PE Rens Mnith-to 
Mountains.) ....... (Long Lake.) 


Dead Wood Lake (be- 
tween Clearwater R. 


and Prairie Creek): en een ‘Che-shem'na 
Wood” -Lakes sde nn ati Re du gam'na 
Hollow “ ............. ER et ene | Mi-hi-dwa 
DMSO SO" Reha ne At oust Baltic, ‘Tasak-tem’na 
Egg Huet ree Ma-na-win Sa-kha’-higan....... ..! 
Sounding ............. Ni-pik-ap-hbit-i-kwek .................. ! 
(Sounding water.) 
Saddié. nn sun O-nis-chik-hskop'-uwin  Sa-kha/- 
Digne ses | 
PTO suisses Ah-yik Sa-kha'-bigan 
Onion ............ W is-chék-oos-0-8i00 ie 
Stony  ‘ ............. Sin-is-kow’ ms 
PUshing: sites 'Pu-ka-che-wan’ dl 
(Little fishing place.) 
Crooked ‘: | Wa-wil-ka’-tin-ow ms 
Lake St. Ann. rs Ma-ni-to a 
(Spirit Lake.) 
Lac la Nonne ........00+ Mi-ka-sioo i 
: (Eagle Lake.) 
Big Lake... cecceees Mis-ta he de | 
Dried Meat Lake....... Ki-ke-wuk’ e | 
Sullivan des Ka-ki-no-ka-mak’ a 
(Long Lake.) 
Dry Grass "waa. ‘Pa-kwas-kow 
Hay D tesniale |A. -pi-chi-koo-chi-wäs'..........,. .66 
(Little swamp.) 
Bear oh ob Mus-kwa chi Sakha’-higan. ..... 
(Bear Hills Lake. ) 
Bittern 6 seveee | MO-k&’-kii-sioo nee 
Beaver ne .…|A-misk-wü-chi LR 
(Beaver Hills Lake.) 
Rolling Hills Lake 
(east of Hay L. tr me Pi-ti-koo-ka-mow’ RE 
White Wood Lake .. TL pi-ta-kow’ RE 
AN. and 8. chain of lakes 
the hills, 15 miles 8. W. o 
ver Lake 


Flat Lakes. nu EE ee ee es 
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INDIAN NAMES OF PLACES- Continued. 





ENGLISH. | Cree (Ni-hi-a-w2’,) STONEY(As-sin-pwé-tis) 


ORG sens Si-witä gan Sa-kha’-hi-gana. ..... 
(Salt Lakes.) 
Dusty Lake... .......\Ko-pwa-o-wa-gas-takh ..........c0006 
Island “ issus, Ka-min-ta'-gu-sikh ..........,....,.... 
Birch “ .… ne Wäs'’-kwa-i Sa-kha‘-higan... 
Cooking ‘ ...........…. O-pi mi-now'-wa-sioo SL Sate 
Hastings “ ............. A-Ka-ka’-kwa-tikh ...........,........ 
(The lake that does not freeze.) 
Red Deer River......... Wiis’-ka-si0o Si-pi................. -|Pa-chi-di-wap-ta 
Little Red Deer River .|Was-ké'-sis Si-pi-sis ....... 0.2.2... “  wap-tan 
Ghost River... Chi'-pé Si-pi Suse se Rata ae eee Gite aera Med Win-chin-a-i-wap-ta 
Fallen Timber Creek....|Kow-ikh-ti-kow’ Si-pi’-sis.......... O-ta-ha-wap-ta 
Bearberry Creek......... A-chuk-i-si’-pi a adhe A-be-wap-tan 
James River..…............|Ji-mis Si-pi.................,........ Ji-mis-tumb-wap-ta 
Dog Pound Creek.......|Ko-ma-tas’-ta-moin Si-pi’-sis...... So-mun-ib- “6 
(Stolen Horse (or Dog) Creek.) 
Clearwater River........|Wa-sé'-ga-mow D1 Dit swans aie Mnith-ow’- cs 
Is-tap-ta- . 
Blind Man “ wos Pas-ka-poo te or Cham-bath-na- 
dab-wap-ta 
Bow 6... |Ma-na-chä'-ban arts ere Méoithons om 
(Cold River.) 
Raven SR Ka-ka-koo’ RP rete was Kai’-him-bu-wap-ta 
Medicine Se à | Mas-ki’-kioo OR” Tetras Gare aes To-go-wa -ta 
Ni-pa-gwa-si-mow “ ............. (Mussel River. ) 
(San dance River.) 
Horse Pound Creek...... Ka-ni-wäs'-ta-moin Si-pi’-sis...... Soon-kowing-wuab- 
(Horse-guard Creek.) Wi p-ta 
Battle River...........… No-tin’-to SI-pl...................... Ke’-chi-sab-wap-ta 
Open Creek (The creek 
that does not freeze) As-kow-i Si pi'-sis................... So’-men-ib-  “ 
Muskrat Cr. (flows into 
Prairie Cr. from N.)|Wa-cha’sk Re ore Hthump-to-dab-wap-ta 
Pigeon Lake Creek...... Hmi-hmoo oe aa been Si-pi -sis/Ke-gemni-wäp-ta | 
(Woodpecker lake Creek.) 
Elbow River... jO-toos-kwa-na” Si-pl'-sis............…. Nm-no-tho-ap-ta 
Wolf Creek... Mou-hi-khan’ OR Sik-to-do- “ 
Smoky River..........…, |[Kas-ka’-pi-té Si-pi.................. Swo-da- : 
PFAZCQU CO. nine ner Gane estes DA A 0e Tum-wap-ta 
Prairie Creek............., Mias-kioo0-t8’-00 ‘ ..........,.,..... Tin-dow-wap-ta 
Saskatchewan........- ie | Kis-is-ska-tche-wan......…..,...,.... Wap-tam-notha 
(Rapid river.) 
Grease Creek. .........… To'-muna  Si-pi-sis ................ Sna-tin-da-wäp-ta 
Tail (6 dae .........0-8001 A eacests. ils Sin-doo- “ 
Rosebud “- ....... ...0: Mis-sas-ka-too’-mina Si-pi-sis....|Mi-tha'ga-wap-tan 


(Service Berry Creek.) ; 
Nose ses Os-kewun’ ‘(  . «+e!Tap-o-oi-wap-ta 
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INDIAN NAMES OF PLACES—Continued. 





ENGLISH. Cree (N ihi-a-we'.) STONEY (A8-sin-pwé-tis) 
ied Pound Creek  . ra Su de 
..|Man-a-wan Si pI’-sis... 
White Earth Wap. Rs ne as 
Pipestone « ...|Man-is- a-nan = 
1e Mes where pipes are got. ) 
Frog « ..|Ah-yik-i 
Moose <¢ ,..|Moos-wa-chi’-wi . 
(Moose Hill Creek.) 
Dog ...{A-tim O-soo-i-kun’ 
(Do Rump Creek.) 
Vermilion River........ Wé-i-mun’ Si- “pi... Siac abe 
Conjuring Creek... Paw-ga-mow Si-pi’-s “BIS....20sc0eee 
(Vomiting Creek. ) 
or Mi-té-00 ‘ _..........…. 
Strawberry “ .......... A-te-min A tee 
Creek that does not 
freeze (in Beaver Hills)... A-Ka-ka'-kwa-tikh “ ............ 
Halfway Creek......... A-pi-tow Oe: és 
Cache er As-täkh'-si-kun Een 
Weed Men At-che-kas-puk OR abe 
Hay tao... ....|Mas-kioo-si-kan a ee 
Crooked nn Wä-wüka'-tin-ow  ‘ nsssecaseees 
Grizzly Bear Creek... [Mist aya 
Ribstone Se As-sin-i-kos-pi-ké-gan-it ............. 
Iron NE Pi-wa-pisk-00  Si-pl'-sis........…. 
Meeting dues tNukh-kwa-ta-to nS tirent 
Stony rase Ka-as-sin-is-kak MM 
Sturgeon River.......... Mi- koo-00-pow _ SI-pl........... ..... 
ed Willow Creek.) 
Rivière qui Barre. Ma. ta-hi-to Si-pi’-sis................ 
(Present Creek.) 
Hastings Creek.......... Kak-si’-chi- wokh’ BiG eae eee ae la 
Swift Current. ) 
Deep aan Ka-ta-mikh  Si-pi-sis............. 
Beaver  Haiseste A-misk-wä-chi-00 “ ............ 
Black Mud “ .......... Kas-ki-té’-oo asgis-ki. ‘ 
Rocky Mountains.......….|Assin-wati ........ ... cee ...,....,... Ni-a’-ha 
Devils Head Mtn..... .|We-ti-kwos'-ti-kwan...…......,......... Si-ham -pa 
Eagle Hill................ Kiï-hi-a-wätis ….......,.................. Mha-moos-ni-bin 
Hat Mountain 
(near source ofClear- 
water River)......... As'-tu-tin As-sin-wati .............. Ni-a-he-tis na-ki-ta-wan 
Hand Hills.............… Mi-chi-chi Is-pa-tin-an.............. O-chun-um-bin 
‘7 issus Nis-to o veseeees oe .[Pa-ha-am-ni 
1 ) asus Mi-chig-wun ne eee Che-swun-de-ba-ha 
Antler Fill... ..|Was-ka-suk is-kun ka-so-pit......... Pa-chi-di ha-ba jo-bi 
(The pile of Elk horns.) 
Beaver Hi lis. a A-misk-wä-chi.................,....... Cha-ba-hé-i 


Bear veces .…………|\Mus-kwä-chi-8i 4... Q-zin-za-hen 
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ENGLISH. .« Cree (Ni-hi-a-wé’.) STONEY(As-sin-pwit-tis) 
Castle Mountain ........|O-mask-wé-oo As-sin-witi ....... 
(Queen Mountain.) 

Swampy Hill (east of 

Raven River).. oe eee sauce a Desaulan bias Wa-ku-ni-a-ha 
Mill east of Little Red [ba-ha 

Deer River........ RS pas aee Chow-o-bo-o-zin am- 
Little Hill... Lass ale nr te du how-oo-dan 
Blackfoot Hills... Ah-as-thi-nioo-warchi. -....... .+..- 
DBO: Big: 8 Lsséesse Nis-wa kis-pa-tin-ak........ ........ 
Frenchman's Butte...... We-mis-ti-koo-shé-we-cha-ka-tin-ow 
Moose Hills....... ....++- Moos-wa-chi ........................... 
INose ll. isssssse Os-ke-wun-ä-chio ..................... 
Cypress Hills... ..,Mi-na-ti-kak or Ne-a-ti-kak.......... Pa-ha-toonga 
Little Beaver Hills...../Pikh-tow A-misk-wa-chi........... 
Pretty Hills, _.|Ka-mi-wa-sit Is-pa-tin-OW......000 
Peace Hills... Wi-ta-ski-oo Cha-ka-tin-ow.. 
Rocky Min. House ...... Kaï-as Assin-wäti Was- Kea a'-higan Ti-shi-a 
Calgarisiisshesseseses O-toos-kwa-nik 

(Elbow House.) 

Edmonton... ree A-misk-wä chi < Ti-tung-a 


(Beaver Hills House.) 
Fort Saskatchewan.....\Si-ma'-gan-is te 
(Soldiers House. ) 
Fort Pts: Was-kä-ha-gan-is ...............,,..... 
(The Little House.) 
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To ALFRED R. C. Sezwyn, Esq., C.M.G., FRS. LL.D., 
Director Geological and Natural History Survey of Canada. 


Srs,—I herewith beg to submit a Preliminary Report on my explo- 
rations of last season in the country between Lake Winnipeg and 
Hudson Bay. 

In it I have merely mentioned the geological formations observed 
along the route followed. To define their probable distribution in the 
region, one or more seasons work will be required. I have great 
pleasure in tendering thanks to J. Wrigley, Esq., Chief Commissioner 
of the Hudson Bay Company, and all the officers of the Company, at 
the posts visited, for their kind hospitality and able assistance, to 
which, in a great measure, the success of the expedition is due. 


I remain, ~*~ 
Sir, 
Your obedient servant, 


A. P. LOW. 
Orrawa, February 24th, 1887. 


Digitized by Google 


PRELIMINARY REPORT 


ON AN EXPLORATION OF COUNTRY FROM 


LAKE WINNIPEG TO HUDSON BAY, 


Berwxen 88° 30’ AND 97° 30’ W. Lona. 





I left Ottawa on the 10th of May, accompanied by Mr. J. M. Macoun peparture, 
as assistant and botanist. We proceeded to West Selkirk, in Mani- 
toba, where we were detained eight days, awaiting the departure of a 
vessel which could take us up Lake Winnipeg. 

We then secured passages in a small schooner, which sailed on the 

21st of May, but which, owing to head winds, did not reach our start- 
ing point—the mouth of Berens River, half way up the lake on its 
castern side—till the 28th of May. 

The spring was exceptionally early, and the ice had, we were told, 
broken up fully a week earlier than usual. 

At the Hudson Bay post, Mr. Flett informed us that large canoes, 
suitable for our expedition, could only be obtained at the Company's 
post on Family Lake, some distance up the river. We therefore pur- 

chased two small canoes in which to take a part of our provisions and 
outfit, and we engaged Indians, with three canoes, to take the reat up 
to Family Lake. All necessary arrangements having been completed, 

“we left the mouth of the river late on the morning of the 31st, and the commence- 
micrometer survey was carried as far as the first portage, eleven and a tf Survey 
half miles. 

The country near the river in this distance is made up of many low, 
hummocky, gneiss hills, which seldom rise twenty feet above the 

water, and are partly covered with a heavy clay soil. In the valleys 
and along the river banks the soil is thicker, and the Hudson Bay 
Company, and the Indians on the Reserve, grow good crops of potatoes 
and other roots. Little or no grain is raised, and the locality seems 
unfavorable for such crops, being exposed to the full sweep of the cold 
north-west winds that blow so frequently over Lake Winnipeg. The 
tree growth is small and poor, consisting of black spruce, aspen 
poplar, tamarac, white birch, banksian pine and balsam. None of 
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Character of 


Berens River. 


Family Lake. 
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these attain a diameter of eighteen inches, and, branching near the 
ground, are mostly covered with knots and crooked, and of little value- 
for lumber. 

Up to the first portage, the river flows between rocky banks from 
ten to twenty feet high, alternating with low, swampy ground. The- 
current is sluggish, the water deep and of a dark brown color, although 
comparatively free from suspended matter. 

The Indian Reserve extends six miles up the river, its banks being 
dotted with Jog houses. The Methodist mission station consists of a 
good church, schoo! house and parsonage. 

Sturgeon are plentiful in the spring about the mouth of the river,. 
and up it as far as the first fall. 

On the Ist of June we did not leave camp, on account of rain, until 
11 a.m., and we then made a portage of forty yards to pass a chute of 
nine feet, caused by a ledge of gneiss in the river. Three hundred 
yards further, another portage of twenty yards was made to pass a 
similar fall of three feet. From this point up to Family Lake the 
river’s course is broken by a great number of small chutes, varying 
from two to forty feet in height, and all have to be passed by short 
portages ; between the chutes there is little or no current in the river, 
and it somewhat resembles the locks and stretches of a canal. During 
the day six other chutes were passed, being respectively four, three, 
five, ten, and three feet high, with portages of fifty, thirty, eighty, 
forty and thirty yards, and the total distance surveyed was nine and 
one-quarter miles. In this distance the banks are less rocky, with 
more good land and heavier timber. Some white spruce being 
eighteen inches in diameter, with poplar and banksian pine of twelve 
to fifteen inches. 

From the second to the fifth of June, we continued our ascent of the 
river, and passed twenty-seven falls and rapids, entailing as many 
short portages in a distance of fifty-one miles, the country being 
rocky, with poor soil and small trees. Here the route leaves the river 
and crosses a short portage to a small branch, which it follows for 
four and a half miles to where it re-joins the river at a small lake, and 
thus a very rapid and difficult stretch of the main river is avoided. 
A fall of six feet connects this lake with another, passing through. 
which, a distance of four miles, the river is again reached. From 
here to the outlet of Family Lake the distance is eleven miles. 
Three portages occur in the interval to pass falls of eight, ten and 
forty feet, the last and highest being just at the outlet of the lake. 
Family Lake is triangular in shape, having irregular sides of about 
ten miles in length. The river comes in at the north-east angle, where 
also is the Hudson Bay Company’s post. It is proposed to survey a 
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reserve in the vicinity for the Indians who trade at the post. Two 
streams flow out of the lake, the Berens River at the western angle 
and the Pigeon River at the southern. These streams, after following 
irregularly parallel courses, enter Lake Winnipeg only six miles 
apart. Considerable areas of good land occur along the shores of the 
lake, although they are often very rocky. 
The trees are somewhat larger than those along the river, and at 
the Hudson Bay Company’s post good crops of potatoes are grown. 
The total length of our measured line from Lake Winnipeg to the 
inlet is one hundred and two miles, with a general course of 8. 7° E. 
The greater part of the timber has been destroyed by frequent fires. 
On the 9th of June, having exchanged our small canoes for larger ones 
at the Hudson Bay post, and engaged two Indiang to take a load of 
provisions as far as Deer Lake, on the Severn River, we continued our 
ascent of the Berens River. A fall and rapid of thirty-five feet, 
passed by a portage one-quarter of a mile long, occurs one mile from 
the lake. Above this the river is deep and rapid for one mile, when 
it widens into Back or Fishing Lake. This lake is nine miles long 
from north to south, and from two to four miles wide, with a large 
number of islands along the eastern side. A large stream, called the 
Mattawa River, which rises in the neighborhood of Cat Lake, enters 
on the east side. The lake is surrounded by hills, rising twenty to 
forty feet above its level; these are covered with a growth of spruce, 
poplar, birch and tamarac, much of which has, however, been burnt 
by recent fires. Ascending between the islands, we left the lake at its 
northern end by a smail stream, which flows in a very crooked course 
through low, swampy ground, with protruding bosses of gneiss, the poor land. 
whole covered with a small growth of black spruce and tamarac. 
After following this stream four miles, Fisher Lake was reached and 
traversed, a distance of three miles, to its upper end; thence the 
river was again followed, through four small unnamed lakes, to the 
height of land between the Poplar and Berens rivers. The country 
along the route, with the exception of some patches of bog, is rocky, : 
with very little soil. The trees do not exceed eight inches in diameter, 
and are chiefly banksian pine, black spruce and tamarac, with some gmail timber. 
birch and poplar. Crossing the height of land by a portage two hun- 
dred yards long, the route followed a branch of the Poplar River, 
passing through three small lakes to Big Jack-fish Lake, a large body 
of water on the main branch of the Poplar River. After ascending 
the river seven miles, in an easterly direction, a small northern 
branch was followed, leading, in a crooked course, through three small 
lakes, to the height of land dividing the waters flowing directly into 
Hudson Bay from those falling into Lake Winnipeg. This point was 


Grand rapid. 


Height of 
land portage. 


Head of 
Severn River. 


Burnt timber. 
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not reached till the 17th of June, much delay having been occasioned 
by the low state of the water in the small streams; four days were 
also lost on account of rain, it being impossible to carry on a micro- 
meter survey in wet weather. The distance from Family Lake to 
this height of land is sixty-six and a half miles by the route followed, 
the course being a few degrees east of north. 

The height of land portage, six hundred and seventy-five yards 
long, passes through a gulley between hills from fifty to seventy-five 
feet high, and ends on the north side at a small lake on the headwaters 
of the middle branch of the Severn River. This lake lies about fifty 
feet below that at the other end of the portage, and shows that the 
land on the north side falls abruptly. The dividing ridge stretches 
away in à south-easterly direction, rising from fifty to one hundred 
and fifty feet above the water surface. 

The first lake or pond, one-quarter of a mile long, empties into a 
second by a brook too small and shallow to float canoes, so that a 
portage of thirty-five yards has to be made between the lakes. The 
second lake, three-quarters of a mile in length, empties into Black 
Birch Lake by a brook, having six feet fall; passed by making a 
portage one hundred and ten yards long. 

We reached Black Birch Lake about its middle, and then coasted its 
shores in an easterly direction for three miles to its outlet. The 
shores rise from thirty to fifty feet almost perpendicularly above the 
lake; the trees are larger than those last described, but nearly seven- 
e‘ghths of the timber has been burnt. Turning north down the outlet,. 
the stream, varying in width from ten yards at the falls and rapids to 
half a mile, was followed ten miles to Deer Lake through a rough, 
barren and rocky country, almost wholly burnt; chutes of twelve, 
eight and six feet were passed in this distance, and the entrance of 
Deer Lake was reached on the 18th of June. Here, on a small island, 
we found the provisions forwarded from Family Lake, safely stored. 

Having transferred them to our canoes, we continued the survey 


‘ along the north side of the lake, for nine miles, to the supposed outlay, 


which, however, proved to be an inflowing stream. As we were with- 
out a guide, we were obliged to coast carefully along the shore and 
around each small bay. Thus the north shore of the lake was sur- 
veyed to its extreme end, where, at a distance of forty miles from the 
supposed outlet, another large stream was found flowing in. Knowing 
that the chances were greatly in favor of the outlet being on the north 
side, and thinking that it might have been passed, we carefully retraced 
the coast for twelve miles, and succeeded in finding the outlet in asmall 
bay. It passed through a narrow cleft in a high rock, and was not 
visible, even when close to its entrance. Deer Lake is a long, narrow 
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body of water, surrounded by rocky hills, rising from fifty to two hun- 

dred feet above the lake. These hills are rounded, and appear to run 
parallel to the range forming the height of land. The lake runs in a 
general course of N. 7° E. Its greatest length is about forty-five 

miles, with a breadth varying from one to four miles. Three deep 

bays indent its eastern end, the entrances into which are narrow and peep bays. 
easily overlooked, unless the shore is very closely followed. The 

outlet is in the north bay, four miles from its entrance. Besides the 

bays above mentioned, several large and many smaller lateral bays 

deeply indent the shores, which are generally steep and rocky, and 

the lake itself is full of rocky islands rising from its clear waters. 

The surrounding hills have been almost wholly burnt by fires of various 

dates, and present all the different appearances of a burnt country, from 

the standing blackened trunks left by recent burning, to the small 

second growth of poplar and banksian pine of earlier fires. The soil Some good soil. 
is very thin and the timber correspondingly poor, except on a few low 

points, where some white spruce, balsam and poplar oxceed fifteen 

inches in diameter. The river runs in a northerly direction, with a 

swift current, for one mile, and then expands into a small Jake, one 

mile beyond which it turns sharply to the west and contracts, flowing 

with a rapid current for five miles between high, rocky banks covered 

only with dry moss and a few stunted black spruco, birch and bank- 

sian pine, all less than four inches in diameter. In this distance there 

are five chutes, which together give forty-nine feet fall; or sixteen, 

ten, six, five and twelve feet. Here the river again turns north, and, El 
spreading out, flows with a steady current for eighteen miles to 

Favorable Lake, but interrupted by chutes of three, twenty and twelve 

feet and a few small rapids. As the river descends, the surrounding 

country gradually becomes smoother and the timber larger until within 

three miles of the lake, when the stream passes through low, swampy 

land, covered with thick, wet moss and a small growth of black spruce 

and tamarac. We entored the lake at its south-west corner, and fol- 

lowed the north shore for nine and a half miles to the end of a point; Favorable Lake 
here the lake took a short turn to the northward, and again stretched 
out east and west. Supposing the outlet to be to the eastward, we 
surveyed to the end of the lake in that direction, seven and a quarter 
miles, and found two small streams flowing in. Returning to the 
point, we proceeded westward six miles to a small channel from the 
north, and discovered that the point was the end of a peninsula about 
seven miles long, joined to the main shore by a narrow neck of sand, 
over which a small portage might have been made and fifteen miles of 
paddling avoided. After passing through this channel one mile, the 
Jake again expanded, and we then followed the west shore nine miles, 
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and found the outlet in the north-west angle, where two bays were 
seen stretching away to the eastward. Favorable Lake is very irre- 
gular in shape, the two portions forming a T, the stem of which lies 
north and south, with a crooked head stretching irregularly east and 
west. The width varies from two to five miles. Hills from fifty to 
one hundred and fifty feet: high surround the lake, more than half the 
timber on which has been burnt. Along the shores there are consider- 
able areas of good land, the best being on the peninsula and along the 
southern part of the lake, where the underlying rocks are hornblendic 
and chloritic schists; the northern portion is more barren, the soil 
resting on gneiss. The soil is a fine, rich, sandy loam, quite suitable 
for growing good crops, and summer frosts seem to be the only draw- 
back to successful agriculture. These are said not to occur at Trout 
Lake, though situated further to the north-eastward. The trees 
around Favorable Lake consist of white and black spruce, aspen and 
balsam poplar, white birch, balsam and tamarac, many of which 
exceed eighteen inches in diamater. Sturgeon are plentiful in the 
lake; it is remarkably free from islands; the water is a dirty light 
yellow color, and not deep. At the end of the peninsula the founda- 
tions of several old houses were discovered, out of which trees twelve 
inches in diameter were growing. These ruins evidently mark the 
site of some old Hudson Bay Company, or more probably North- 
west Company trading post. Nothing was known about it at the 
Hudson Bay Company's post we visited. Favorable Lake was left on 
the 29th of June, and at two miles due north a fall of eight feet was 
reached; this fall is formed by’ a horizontal ledge of gneiss, which 
closely resembles a mill-dam. Three-quarters of a mile further on, a 
portage of seventy-five yards was made to pass a chute of twenty-five 
feet. Beyond this, the river flows in the same northerly course seven 
miles, when another chute of fifteen feet waa reached. 

From here the stream bends gradually westward for ten miles, then 
turns sharply north for five miles, and again bends slightly north of 
east for ten and a half miles. Here the river apparently forked; 
thinking that the north branch, which looked the larger, the correct 
road, we passed up it and entered a lake, only to find, after making a 
survey of its shore, that we were once more at the place we entered 
by, that no other outlet existed, and that we had gone ten miles out of 
our way. Continuing down the river seven miles due east, a sharp. 
turn to the south was made, and passing four and a half miles along 
this course, Musk-rat Dam Lake was entered. 

For the entire distance between Favorable Lake and this lake, the 
river, with the exception of the three falls mentioned, flows with an 
imperceptible current between low, muddy banks, covered along the 
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edges with grass and weeds, and has an average breadth of two hun- 
hundred feet. The water is of a whitish-yellow color, and is highly 
charged with suspended matter. 

The surrounding country is a vast, level swamp, broken only by aSwampe. 
few knobs of gneiss, that rise from ten to fifty feet above tho general 
surface. The swamp is covered with moss, and supports a small 
growth of black spruce and tamarac; better timber growing on and 
around the hills. Musk-rat Dam Lake was entered July 3rd, on its 
north side, some distaece from the west end. Owing to the smoky 
state of the atmosphere, and the numerous islands which obstruct 
the view, neither the west end nor the south shore were seen, and 80 
the exact size of the lake is unknown. We coasted along the north 
shore to the south-eastern angle, a distance of nineteen and a half 
miles, passing many islands of various sizes. Where the rivor enters 
the lake, it has deposited much of the matter it carries, and formed a 
long point of low marsh, now covered with grasses and small willows, rong points. 
and surrounding several small, rocky islands; the name of the lake is 
probably due to this feature. Elsewhere, the shore rises from thirty 
to seventy-five feet above the water, the greater part consisting of clay 
and loam soil with several rocky points and outlying islands. The Good land. 
timber, with the exception of that growing on the points and islands, 
corresponds in size and variety to that described around Favorable 
Lake. The islands, many of which are quite large, are rocky, and 
covered chiefly with a dense growth of black spruce. Several exten- 
sive fires were burning around the lake while we were on it, and the Fires. 
smoke was so thick that it caused considerable delay in the work of 
surveying. We left Musk-rat Dam Lake at its south-east angle, and 
followed the river in a S. 30° E. course for four miles to Sandy Lake. 

This lake was also entered on its north side at some distance from ganay Lake. 
the western end, and the shore followed to the eastern extremity, a 
distance of forty-three and a half miles, This is probably the largest 
body of water passed through on the route, its oxtreme length and 
breadth being: unknown, as the surface is covered by innumerable 
islands, so close together that a view of the opposite shore could not 
be had. 

The water is turbid and white in color. The shore is higher and High rocky 
more rocky than that of Musk-rat Dam Lake, but much good land, and “°"™ 
many trees of white spruce, poplar, birch and balsam, were seen, 
exceeding eighteen inches in diameter. Indeed, the greater part of the 
land around these lakes would make good farms. 

Severn Lake lies north-east of Sandy Lake, and distant from it one 
hundred and fourteen miles by the river. Sandy Lake was left on the 
8th of July. Tho river passes with a sluggish current between low 
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hills, mostly burnt; and at six and three-quarter miles, a chute of 
eighteen feet was passed by a portage one hundred and fifty yards 
long. Beyond this, the river becomes narrow and crooked, with a 

River narrow SWift current, passing low, rounded and rather rocky hills, with good 

and crooked. soi] between, supporting a growth of black and white spruce, tamarac, 
poplar and birch, slightly smaller than those seen around the lakes. 

Forty-two miles from the portage, the river widens out into two 
lakes, which, together, are sixteen miles long and not above two miies 
broad, both being dotted with many small islands. The surrounding 

Flat country, Country is almost flat, with good timber and soil. Beyond this, as far 
as Severn Lake, over 114 miles north-east from Sandy Lake, the river 
flows with a swift current, broken by several rapids and falls, entailing 
8iX portages. 

Cut banks. Cut banks, from five to ten feet high, composed chiefly of a boulder- 
clay, are now seen. The soil and timber become poorer, and good 
trees grow only on the islands. the shore having a thick growth of 
black spruce, poplar and tamarac of small size. 

While camped on the last portage above Severn Lake, an old Indian 
with his wife passed in a canoe, the first persons seen since leaving 
Family Lake. As we had but an imperfect idea of our exact posi- 
tion, we hurried after and overtook them on an island in the lake, and 
learnt that we were on Severn Lake, and that, by a portage route, the 
Hudson Bay Company’s post on Trout Lake was distant about three 
days’ journey. As our provisions were running short, not enough 
remaining to carry the survey to the mouth of the river, we decided 
to make for Trout Lake. Accordingly, we crossed the lake in a south- 
east direction, and in nine miles reached the portage. 

Severn Lake. The shores and the numerous islands of Severn Lake are all low and 
swampy, covered chiefly with black spruce and tamarac. The portage 
by which the height of land between the Main and Fawn branches of 
the Severn River is passed, is one and a quarter miles long, through 
low, swampy ground, with a rocky ridge at the east end. Here a 

Portege route Small lake and another portage of 400 yards brought us to three small 

to Trout Lake. Jakes, connected by a small stream; leaving the stream at the third 
lake, three portages of 350, 760 and 375 yards, sre passed with two 
intervening small lakes, the stream being again reached at the end of 
the third portage. Descending it two and a half miles, Little Trout 
Lake, four miles long by one broad, was entered and passed through 
to its east end. Following its outlet four miles, Trout Lake was 
reached July 19th. The general course of the route was due east, 

Low swampy through low, swampy country, out of which rise a few low, rocky 

country. hills almost destitute of soil, the whole covered with small trees of 
black spruce, banksian pine and tamarac, few exceeding six inches in 
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diameter two feet from the ground. Trout Lake is irregularly oval in 

shape, forty miles long from cast to west, and nowhere more than 

twenty miles wide. Its shores are generally low and swampy, with 

some rocky points, the highest land being towards the west and south. 

Along the north side are several large islands and numerous smaller, Large islands. 
rocky ones. The prevailing trees are black spruce, with tamarac, 

aspen poplar, white spruce and birch, a few being eighteen inches in 

diameter. 

The water of the lake is remarkably clear, cold and deep, and is msn. 
abundantly stocked with large white fish and lake trout, which form 
the principal food of the Indians and Hudson Bay Company's people 
living around the lake. 

The Hudson Bay Company’s post is situated on one of the larger 
islands, twelve miles from the east end. Here also is a church, sup- Church. 
ported by the Church Missionary Society of England, and the services 
are conducted by a native missionary. 

Nearly 500 Indians trade at this post, but they do not all belong to Indians. 
the post, part being a roaming population, some of whom belong to 
Martin’s Falls and Cat Lake posts, on the Albany River, while others 
come from York, Severn and Island Lake. These Indians speak a lan- 
guage made up chiefly of Cree words, with a mixture of the Sautaux 
dialects; they are all supposed to be Christians, although many of 
them still believe in the power and charms of the medicine men. 

Mr. Tait, the officer in charge of the post, says that good crops Of crops 
peas, potatoes and other roots are raised here yearly, and are very friniared 
rarely injured by summer frosts. This being the case, the country to 
the westward, between Severn and Sandy lakes, which is more favor- 
ably situated, having all the appearance of a better climate and a 
richer soil, must undoubtedly be well suited for agriculture, and will 
at some future time prove valuable land for settlement. At the Hud- 
son Bay Post both our canoes were repaired; and on the 22nd of July, 
after securing the necessary provisions for the trip to the mouth of 
the river, and having determined the latitude of the place, we pro- 
ceeded along the north shore to the north-east corner of the lake, 
where the Fawn branch of the Severn River flows out. This river, pay, River. 
which varies from thirty to six hundred yards in width, was followed 
for eleven miles due north, where a small lake, three miles wide, was 
crossed. From here, for fifty miles, the river, with an average breadth 
of thirty yards, flows N.N.E., with a rapid current between low 
banks. Twenty-four rapids and chutes, caused by ledges of gneiss Rapids. 
crossing the stream, occur in the distance, the greater number of 
which have to be passed by portages in ascending the stream, although 
only eight were made in descending. 
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At the rapids the river usually spreads out, and flows in several 
shallow channels between a number of small islands. This greatly 
increases the danger of damaging the canoes from striking against 
rocks on the bottom while running down stream. In its upper part 
the channel is greatly obstructed by large boulders strewn over the 
bottom, often rising to within a few inches of the surface, a good look- 
out being necessary to keep clear of them where the current is slow, 
as there is then no sign to show their position. 

Throughout this distance the surrounding country slopes towards 
the north and east with the river, which flows but a few feet below 
the general surface. Except the few small ridges of gneiss, the whole 
is swamp, covered with thick, wet moss, and supporting a growth of 
small black spruce and tamarac, with a few poplar clumps. 

On the islands is a better growth of white and black spruce, poplar 
and tamarac; the last white birch was seen near the end of this 
course. This region has a bleak, barren look, with soil totally unfit 
for cultivation, being wet without the possibility of drainage. Below 
the last chute the character of the river changes ; it now flows with a 
swift current between banks cut in the drift sands and clays, but no 
rapids necessitating portages occur until within a few miles of the 
Forks. 

The country above the river valley is comparatively flat and 
swampy, with clay subsoil overlaid by sand; the trees are chiefly 
black spruce and tamarac of small size, the greater part of which have 
been burnt. These characteristics prevail all the way to the mouth 
of the river, the whole country being practically useless. 

The only timber large enough for small buildings grows on the 
islands and in the bottom of the river valley, where the soil is better 
and the high banks form a protection from the cold winds. Below the 
last chute the river first runs N. 50° E. for seventeen miles, then in a 
general course a few degrees south of east, twelve miles, to the Otter 
River, a large branch flowing from the south-east. For this distance 
the sloping banks of the river vary from ten to fifty feet high, and 
covered to the water’s edge with a thick growth of small willows. 

Below the Otter branch the river suddenly expands, being almost 
fifty yards wide, and gradually increasing with the descent; the chan- 
nel is very shallow and interrupted by a great number of bars. The 
water, which on leaving Trout Lake was remarkably clear, gradually 
becomes discolored by the washing down of the clay banks of the 
river, and the dirty waters of small brooks that flow in. 

The valley now becomes deeper, the banks rising from fifty to one 
hundred feet, the upper part being cut almost perpendicular, with the 
lower part sloping gradually to the water’s edge. 
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The willows do not grow so thick along the banks, which afford gooa tracking 
good tracking paths, used by the Indians in towing the boats up ths 
stream. Marks on the trees along the banks show that in spring the 
ice passes along fally fifteen feet above the summer water level. 

From the Otter River the general course is about north-east for 
thirty-eight miles, then N. 30° E. twenty-one miles to the Picticiow 
River, flowing in from the eastward. Here a turn is taken westward, 
and the stream passes from bank to bank in a valley about half a mile 
wide, with a general course of N. 35° W. for fifty-six miles to the forks 
of the Severn. Six miles above this point beds of limestone rise from 
under the clay banks, and in crossing the ‘stream cause several heavy Heavy rapide. 
rapids. 

The Severn River, below the junction of the Fawn, is about half a 
mile wide. Beyond this, as far as its mouth, it varies from one quar- 
ter to one mile in width, the average being one-third of a mile. The 
cut banks are from thirty to two hundred feet high, gradually falling 
as the sea is approached. The channel is very shallow, and in places 
greatly obstructed by low gravel beds and sand bars. From the forks Obstructed 
the general course is N.E. for sixteen miles, then N. 10° E. for twenty- 
three, where a fall of thirty feet, called the Limestone Rapid, occurs 
in one mile. This is caused by beds of limestone crossing the stream, 
forming a number of small islands, between which the river pours in 
heavy rapids. 

The portage by which this obstruction is passed is on the west bank 
and over the bare limestone rock. 

Besides this rapid there are several smaller ones, due to the same 
cause, but none are heavy enough to necessitate portages. 

Below the Limestone Rapid the river again flows north-east to the 
sea, a distance of twenty-eight miles. Many large islands divide the Large islands. 
stream into different channels for several miles from its mouth. 

We arrived at Fort Severn, situated on the west bank about four 
miles from the sea, on the 6th of August; thus finishing the microm- 
eter survey from Lake Winnipeg to Hudson Bay. 

Fort Severn is a small trading post of the Hudson Bay Company, port govern. 
resorted to by a few Indian families, the majority of whom live along 
the coast, making their hunts on the smail rivers flowing into the bay, 
and living chiefly on geese, which are killed in great numbers in the 
spring and fall, while on their way to and from the breeding grounds 
of the north. The soil around the post is a heavy clay and very Poor soil and 
swampy. The climate is so cold and the season so short that nothing aero 
but a few small turnips are with difficulty grown here. On August 
Sth we picked strawberries on the clearings around the post; at that 
time they were only beginning to ripen. 
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It was the intention to return up the river to Severn Lake, from 
there to go by Trout Lake across the height of land to Cat Lake, and 
thence to Rat Portage; but on reaching Fort Severn the canoes were 
found to be so worn out as to make it impossible to return in them, 
and being unable to procure anything suitable for the trip at Fort 
Severn, we were obliged to coast along shore to York Factory. 

This we attempted to do in our canoes, and, leaving Fort Severn 
August 10th, in two days had reached Goose River, forty miles on the 
way. Here we were delayed by a heavy gale from the north-west, 
which continued for three days. On the second day a violent gust 
lifted the larger canoe over the stakes driven in the ground to secure 
it, and, rolling it over the ground, threw it against one of the tents, 
breaking it beyond repair. I immediately sent Mr. Macoun, with one 
man, on foot, back to the post with a request to send a boat and men 
enough to take us to York. They returned on the third day with a 
small whale boat and two Indians as guides. 

Embarking, we coasted along shore, being greatly delayed by head 
winds, and reached York Factory on the 23rd of August, without other 
accident than the loss of our other canoe, which broke adrift from the 
boat while anchored off one night in a gale. 

The distance between York and Severn is about 200 miles. The 
coast is quite flat and low, and is formed, for a considerable distance 
back from high water mark, of parallel ridges of gravel, from one to 
four hundred yards apart, the space between being filled up with sand 
and mud, and dotted with innumerable small lakes or ponds, the water 
of which is brackish behind the outer ridges, but quite fresh, clear and 
cold farther inland. 

These ridges are each a few inches higher than the next nearer the 
sea, and drift wood’ is seen on each, showing more signs of decay on 
the inner than on the outer banks. 

This would tend to show that in this part of Hudson Bay the shores 
are slowly rising, as has been noted by other observers on other por- 
tions of the northern coasts. 

The ebb and flow of the tide is between four and six feet. At low 
tide the water retreats a long way, exposing great sand and mud flats, 
with gravel ridges mostly parallel to the shore, and in many places 
thickly strewn with large boulders. From the mouth of the Severn 
to near Cape Tatnam no trees are seen from the shore; beyond this 
small black spruce come to within a mile or so of the water. The 
distance of the trees from the shore is due to the unfavorable soil 
rather than climatic influences. Between high water and the tree line 
the sand and gravel are almost bare, while the mud between the ridges 
is covered with a rich growth of grasses, affording fine feeding grounds. 
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Being unable to obtain canoes at York, we were obliged to travel in Return journey 

a heavy flat-bottomed boat. Leaving York August 26th, Norway 
House, at the head of Lake Winnipeg, was not reached until Septem- 
ber 20th, great delay being experienced owing to the very low state 
of the water in the Hayes River and its branches. At Norway House 
our boat was exchanged for a lighter one, in which we coasted down 
the east shore of Lake Winnipeg, but were so delayed by rough 
weather that Selkirk was not reached until October 13th and Ottawa 
four days later. 


GEOLOGICAL NOTES. 


ARCH AAN, 
A.— Laurentian. 


With the exception of some small bands of Huronian, the Lauren- Distribution. 

tian rocks occupy the whole area of country between Lake Winnipeg 
and Trout Lake, and probably extend much farther to the eastward. 

- Their northern limit on the Fawn River was not exactly located, 
the rocks being covered with drift, but it lies somewhere between the 

last chute on its upper portion and the limestone exposures near the 

forks; from the physical features of the valley, it is supposed to be Character. 
near the former point. The rocks consist chiefly of the characteristic 

red micaceous gneiss, along with grey varieties, and also hornblendic 
gneisses. ‘No limestones were noted. 


B,— Huronian. 


The Huronian rocks were first observed on Favorable Lake, where 
they consist of chloritic and altered hornblende rocks, with talc and 
hydro-mica schists. The same band, presumably, was seen on Sandy 
Lake, and below it on the Severn Rivor. The rocks in several places 
are highly magnetic, and probably contain large quantities of iron fron. 
ore, both disseminated in small crystals through the rock and in large 
masses. Another band was met with at Trout Lake, in connoction 
with a large mass of eruptive rocks. 

Owing to the extent of the country covered in one short season, no 
strict investigation of these rocks could be undertaken, and it remains 
for another season to examine them carefully, both as regards their 
mineral characters and lithological relations. 
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Cambro-Silurian and Silurian. 


The limestones of the Severn and Fawn Rivers, as roughly deter- 
mined from the fossils collected, are not older than the Galena, and 
may be as new as the Niagara, more investigation is, however, 
required to fix their preciso horizon. 

The rock is a coarse yellowish-white dolomitic limestone, closely 
resembling that of Lake Winnipeg. It lies almost flat, being broken 
only by long, low anticlines and synclines. At the Limestone Rapids 
of the Severn, where it is more contorted than usual, it rises in a 
number of low domes, closely resembling a sheet of letter paper when 
dampened. The total thickness of the beds exposed does not exceed 
one hundred feet. 


Post TERTIARY. 
Drift. 


From Lake Winnipeg to Hudson Bay, almost all exposed rock sur. 
faces exhibit distinct evidence of ice action, being strongly marked 
with glacial striæ, which vary in direction but a few degrees on either 
side of north-east, showing that the drift was from that quarter. 
Scattored all over the surface of the country are rounded boulders, 
many of great size and evidently far-travelled. 

The Severn and Fawn Rivers, for over 200 miles from their mouths, 
have cut valleys into the Post Tertiary deposits. As seen in the banks 
of these streams, where sections of 200 feet are obtained, the top beds 
are composed of a light sandy clay, containing many boulders of lime- 
stone, gneiss, red jasper and green chloritic and epidotic rocks. Below 
these are thin sandy beds, holding a large number of small boulders ; 
while the lowest and thickest beds are mude up of a heavy blue clay, 
comparatively free from boulders. 

The following fossils were collected on the Fawn River, a short 
distance from the forks :— 

Rhynchonella psittacea, Chemnitz. 

Cardium Islandicum, Chemnitz. (—C. ciliatum, Fabr.) 
Macoma calcarea, Chemnitz. 

Mya truncata, L. 

Saxicava pholadis, L. (=S. rugosa, Low.) 

Buccinum tenue, Gray. 

Trophon clatheatus, L. 

And a small Balanus. 
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It has been deemed inadvisable to publish with this report a list of 
the plants collected, as many species will probably be added during 
the next season, and after the country has been thoroughly explored a 
complete list will be published. A number of species were collected 
that were new to this portion of Canada and a few that are extremely 
rare. Among the most interesting may be mentioned Aguilegia brevis- Rare species. 
tyla, Hook. in two localities on the Severn River; Nymphaea odorata 
Ait. Var. minor, Sims, growing in profusion between Severn and 
Trout Lakes, Sisymbrium humile, C. A. Meyer, was found a short dis- 
tance from the junction of the Fawn and Severn Rivers, growing in 
gravelly soil; and along the coast, between Fort Severn and York 
Factory specimens were collected of a species supposed by Watson to 
be Sisymbrium humifusum, Hook., and has been so named provisionally 
by him. This species has not been found before on this continent, 
although reported from Greenland. 

A peculiar form of Linum perenne, L., with white flowers and of pro- 
cumbent habit was noted in one locality along the coast. Although 
supposed to be rare, Saxifraga Hirculus L., grow in great abundance 
between Severn and York. Three specimens of Cnicus Drummond, 
Gr., var. acaulescens, Gr., were collected along the Lower Severn, not 
before noticed east of the Saskatchewan. Chrysanthemum arcticum, L. 
and Matricaria inodora, L., var. nana, grow as far south as the mouth 
of the Severn. A form of Primula, that appears to be intermediate 
between P. farinosa, L., and P. Mistassinica, Mx., but placed by Wat- 
son with the latter species, was found growing along the coast below 
high water mark. Scheuchzeria palustris, L., is of frequent occurrence 
throughout the country. Arctophila Laestadii, Rupt., a rare and 
beautiful species of grass, recorded but once before, is quite common 
along the coast. 
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To A. R. C. SEzwyn, Esq., C.M.G., LL.D. FRS. 


Director of the Geological and Natural History Survey of Canada. 
S1z,—Herewith I bog to submit a report of my geological work 


during the season of 1886, a summary of which was handed you in 


December last, and published in the Report of the Minister of the 
interior. 


I have the honor to be, 
Sir, 


Your obedient servant, 


ROBERT BELL, 


Digitized by Google 


REPORT 


ON 


AN EXPLORATION OF PORTIONS OF THE 


AT-TA-WA-PISH-KAT AND ALBANY RIVERS, 
LONELY LAKE TO JAMES’ BAY, 


BY 


ROBERT BELL, B.ASo., M.D., LL.D. 


The work which I was instructed to carry on during the season Of Instructions. 
1886 consisted, first, of an examination of the Grand Manitoulin 
Island, in order to verify the boundaries of the various formations 
which I had previously traced in 1865 and 1866, and which will now be 
laid down upon a map about to be published on a scale of four miles 
to one inch; and secondly, to make an exploration and survey of 
parts of the At-ta-wa-pish-kat River on the western side of James’ Bay, 
and, if possible, to complete the survey of the Albany River. These 
objects were successfully fulfilled, and I shall now proceed to describe 
the results, and at the same time refer to the methods by which they 
were accomplished. 

In pursuance of the above instructions I left Ottawa on the 12th of 
June, and after spending two days in obtaining some necessary articles 
in Toronto, I proceeded to Manitowaning on Grand Manitoulin Island, Manitoulin 
and arrived there on the 16th. Eight days were devoted to the object 
above referred to, and as the roads and the weather were favorable, 
good progress was made, and the details of boundaries of the forma- 
tions were accurately located over a large area in the townships of 
Sheguendah, Howland, and Bidwell. But as it was evidently impos- 
sible to complete the work before it became advisable to start for my 
more northern field, I left Manitowaning on the 24th of June, and 


Men and 


Assistants. 


Start from 
Wabigoon. 


Sketoh of 
routes. 
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arrived at Sault Ste. Marie on the 25th. Here I hired six reliable men 
as voyageurs, and purchased a bark canoe. Leaving the Sault on the 
27th, I arrived at Port Arthur on the 28th. Mr. John MacMillan and 
Mr. Alfred P. Murray accompanied me as assistants. Within an 
hour after arriving at Port Arthur, the whole party was sent on by 
the Canadian Pacific railway to Wabigoon, which had been selected 
as the point from which a start could be made on the best route to the 
region to be explored. 

After purchasing most of our provisions for the season at Port 
Arthur, I proceeded to Red Rock, where I succeeded in obtaining a 
canoe from Mr. Newton Flannigan, of the Hudson’s Bay Company. I 
might here remark that canoes large enough for our purposes have 
of late years become scarce and difficult to obtain. But I had arranged 
with Mr. Alex. Matheson, the H. B. Co.’s agent at Rat Portage, to have 
two ready for me, and these were now sent to Wabigoon. On 
the lst of July, having forwarded my supplies and the other two 
canoes from Port Arthur, I proceeded to Wabigoon, arriving there 
on the Znd. Our journey began with a portage about nine miles long, 
in a north-north-easterly direction, from Wabigoon to Big Sandy 
Lake. The four bark canoes were carried across this portage on our 
men’s shoulders, while most of the supplies were taken by waggon 
over a ‘“‘ tote-road.” While this work was in progress, I proceeded 
to Rat Portage to procure some necessary supplies from the Hudson’s. 
Bay Company, and returned on the 6th. The portaging having been 
completed on that day we crossed Big Sandy Lake, and camped at the 
south-western extremity of Minnietakie Lake. 


Routes FoLLOWED. 


Before entering into details of my exploration and its results, the 
description will be rendered clearer by the following short sketch of 
the routes followed throughout the season. From Wabigoon, a 
general north-easterly course was followed, via Lake Minnietakie and 
Lake St. Joseph, the Albany and Attawapishkat Rivers, to James’ Bay. 
The water-shed between the rivers just named was crossed from the 
highest of the chain of lakes on the Eabamet Branch, by which we left 
the Albany at about 90 miles in a straight line below the outlet of 
Lake St. Joseph. On crossing the height of land we struck the head- 
waters of a bianch of the Attawapishkat, having a north-easterly 
course. This we followed with much difficulty to its junction with 
the main river, a distance of about thirty miles. 

Soon after passing the height of land, I decided to send back Messrs. 
MacMillan and Murray with two of the men from Sault Ste. Marie to 
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make a geological exploration of the route from Lake St. Joseph to 

Cat Lake and thence by Goose River to the west end of Lonely Lake. 

They explored about two-thirds of Cat River and returned via Lake Ont River. 
St. Joseph and the route by which we had entered it. 

On arriving at the Attawapishkat River with my four men, I left 
the bulk of our stores in charge of one of them, and proceeded with 
the others to explore the river towards its source. Returning to this 
camp after a few days, we next descended the river to the sea, making 
a careful track-survey of it, taking numerous latitudes all the way to 
its mouth, a distance by the general course of the river of about 300 
miles. We then coasted in our canoes to the mouth of the Albany ajbany River. 
River. A detailed track-survey of this large stream was made from 
James’ Bay to “The Forks” or the junction of the Kenogami, above 
which point I had surveyed both branches instrumentally in 1871. The 
Kenogami was ascended to Long Lake, from which, passing over the 
Lake Superior height-of-land, we descended the Black River to its 
intersection with the Canadian Pacific railway. As I was obliged to 
convey my men home to Sault Ste. Marie, the most direct route for 
doing so was by way of Port Arthur, which we reached on the 13th of 
October. 

The different parts of the route above indicated will now be described 
with more particular reference to their geological features, but at 
the same time the geographical peculiarities, the aspect of each sec- 
tion, the timber, soil, climate, etc., will also be noticed. 


Pevican RIVER AND LONELY LAKE. 


As the geology of the route between Wabigoon and Lonely Lake 
Post, via Frenchman’s Head or “Lost Lake,’ was examined and 
reported upon in 1872, on this occasion, in order to explore new 
ground, I followed the main Pelican River from the point at which it Pelican River. 
turns off at right angles from Frenchman’s Head Channel between 
Pelican Lake and Frenchman’s Head Lake, and flows north-north- 
eastward into Lonely Lake. The Indians informed me that the outlet 
of Sturgeon Lake, which supplies a large part of the water of Pelican 
River, enters the north-east bay of Abram’s Lake, and we ascertained 
in 1872 that the stream which we then descended, called Sturgeon 
Lake River, and which enters the eastern part of Minnietakie Lake, 
does not flow out of Sturgeon Lake at all. Ata distance of six miles, 
in a straight line, from the above point of divergence from French- 
man’s Head Channel, we came to the level of Lonely Lake at the foot 
of a slight rapid, down which we ran our loaded canoes without diffi- 
culty. The eastern part of Lonely Lake spreads itself in straggling 
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channels and bays over a much wider area than has hitherto been 
represented on the sketch-maps of the region. 

The Huronian rocks are everywhere met with from Wabigoon to 
the south side of Pelican Lake, where they give place to Laurentian 
gneiss. Near the junction with the latter, the Huronian schists run 
about west with a straight course, and the distinct banded structure 
which here characterizes them is nearly vertical. Both Abram’s and 
Pelican Lakes are traversed by partially submerged ridges of boulders, 
having the same south-westerly course as the glacial strie. 

Along the Pelican River, the rocks consist of grey, banded gneiss, 
of which the strike is for the most part between east and north-east 
and the lamination is on edge. Gneiss, of common red and grey 
varieties, continued all along our course through Lonely Lake to its 
eastern extremity, but a marked change was noticed in the strike in 
the narrow north-westward “ jog,” where its course was about north 
with a dip to the east of from 10° to 50°. About che middle of this 
section of the lake, the gneiss is much broken and mixed with granite. 
The shores of the eastern part of the lake are mostly marshy, but at 
the eastern extremity, massive gneiss is seen, and ata point on the 
north-west side, two miles from the extremity, the strike of a similar 
variety was observed to be north-west. It may be here incidentally 
remarked that gneiss with a little granite and a few trap dykes, are 
the only rocks which have been observed on any part of this sheet of 
water, which is nearly 100 miles in length. 

Pelican River is the largest feeder of Lonely Lake, and asits waters 
are tolerably clear, they impart the same character to the lake west 
of its mouth, but to the eastward the water of thé lake acquires the 
brownish color of Root River, which empties into its eastern extremity. 


Roor River. 


The general upward course of Root River, which is followed in going 
from Lonely Lake to Lake St. Joseph, has a north-easterly bearing, but 
the stream is very crooked, and it curves considerably to the south- 
eastward of a straight line. We followed this river to a point eighteen 
miles in a direct course from its mouth. Here the main stream bends 
off to the west, and we turned up a small branch from the north-north- 
east, which having no other name, we called Pond Lily Brook, and at 
the end of three and a-half miles, in a straight line, came to the 
height-of-land portage, half-a-mile long, leading over to the western 
extremity of Lake St. Joseph. The lower half of the eighteen miles 
of Root River which we followed, is a sluggish stream, expanding in 
several places into small lakes with wide marshy borders. On the 


eeu.] LAKE ST. JOSEPH. 9a 


above route, massive gneiss is exposed in many places all the way 
from the east end of Lonely Lake to the west end of Lake St. Joseph. On 
the top of the nearly bare hills of gneiss, on the west side of Pond Lily 
Brook, half way between ita junction with Root River and the height- 
of-land portage, some angular fragments of fine-grained siliceous mag- 
netite were found. The height-of-land portage, which rises only a few 
feet above the level of Lake St. Joseph, passes over bouldery and 
clayey ground, with a bog in the middle. 


Magnetite. 


Lake St. JOSEPH. 


In 1885, Mr. Thomas Fawcett, D.L.S., measured a zig-zag line 
through Lake St. Joseph by means of the Lugeol micrometer, the 
angles being taken with the transit. In constructing the accompany- 
ing map, his distances have been adopted, while the details are taken Menof Lake 
from my own sketching, based on a track-survey made by a floating 
boat-log and careful timing of the speed of my canoe, all bearings 
being taken by a good compass. 
The mean of ten barometric observations, noted on as many different Level of Lake. 
days, on Lake St. Joseph, give its elevation as 1,172 feet above the 
sea. Its general course is east-north-east, true, and its length from 
the western extremity to the northern of its two outlets at its opposite 
end, is fifty-eight miles, and to the mofe southern outlet fifty-five miles. 
The breadth varies from a quarter of a mile to three miles, with an Dimensiona 
extreme width of eight, measuring across points, but the average 
would be about one mile and a-half. It may, therefore, be described 
as a narrow straggling sheet of water of the above dimensions, the 
area of its water-surface being much reduced by the points and penin- 
sulas and the great number of islands of all sizes, from three miles in 
length downward, which it contains. The largest space of open water 
is the Grand Traverse, at about two-thirds of the distance from the 
west end, which is three miles wide and measures eléven miles from 
south-west to north-east. 
The country around Lake St. Joseph may, in a general way, be ae 
said to be level, although some low rocky hills are to be seen in places. 
Ridges of granite, nearly destitute of timber, occur around the western 
mouth of Cat River, not far from the west end of the lake. To the 
eastward of the first narrows, east of the eastern mouth of this river, 
rounded hills of gneiss may be seen on both sides; and again on the 
west side of a northern arm, fifty miles from the west end. In the 
narrow section towards the east end, which has a general south-east 
course, but in which all the points and bays run north-east and south- 
west, a few low ridges of gneiss run parallel with these, and some long 
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rows of boulders or moraines, rising just out of the shallow water, have 
the same direction. It will be observed that while the general course 
of the lake is about east-north-east, the bays and points run more 
nearly north-east and south-west. A table of the directions of the 
glacial striæ is given further on, from which their average bearing 
will be seen to be south-west, thus corresponding with the general 
trend of the depressions in the face of the country. At the “ Fall 
Fishery Station,” forty-four miles from the west end, the surface of the 
quartzose gneiss, which occurs there, is thoroughly planed off, and 
along with the striæ, running S. 30° W., the bruised crescent-shaped 
marks, indicating great pressure, may be seen following each other in 
rows, their concavities looking south-westward, showing that the 
glacial movement was in that direction. 

It would be difficult to estimate the proportion of cultivatable soil 
compared with the worthless area in the country adjacent to the shores 
of Lake St. Joseph, but the percentage does not appear to be great. 
In some places, both on the main shores and the larger islands, low 
banks of sand and of yellowish loam were seen, bat, as a rule, the sur- 
face appears to be either too stony or too level and wet to give much 
promise as a farming region. The Indian name of Lake St. Joseph is 
‘the lake of the swampy country.” 

The climate in the immediate vicinity of the lake, at all events, 
appears to be sufficiently good to admit of the growth of a variety of 
crops. At Osnaburgh House, near the east end, where the soil is of a 
sandy nature, the principal crop cultivated at present is potatoes, but 
early Indian corn, peas, beans, and a variety of roots and other vege- 
tables, to say nothing of a profusion of flowers, were in a flourishing 
condition in the end of July. In former years, when cattle were kept 
at the post, barley was said to have been a regular crop. Hay grows 
very luxuriantly. I was credibly informed that pumpkins and musk- 
melons had frequently ripened at this establishment. 

The timber all around Lake St. Joseph has suffered greatly from 
forest fires at many different times from about a century ago to the 
present year. Parts of the main shores and many of the islands, 
especially in the neighborhood of the Grand Traverse, have escaped 
the fires, and here full-sized timber may be seen. The second growth 
woods are of all ages, from seedlings of a year or two, up to trees nearly 
as large as those of the original forests. As elsewhere in these lati- 
tudes, where the old forests of spruce, tamarac, balsam, white birch, 
etc., have been burnt, they are succeeded by a growth of mixed 
aspens and white birch, with asprinkling of spruce, or else by one con- 
sisting almost entirely of Banksian pine. In regard to relative abund- 
ance, the trees found around the lake may be mentioned in the follow- 
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ing order :—white and black spruce, tamarac, aspen, white birch, 
Banksian pine, rough-barked poplar, baleam, white cedar, pigeon 
cherry, rowan and black ash. The ground or mountain maple (Acer 
spicatum), which is interesting as an indicator of climate, is common, 
and it was traced for a long distance down the Albany. Of the above 
kinds of timber, the white spruce and the tamarac are the most impor- 
tant commercially. The cedar is confined chiefly to the immediate 
shores of the lake, where it often forms a continuous but narrow bor- 
der. 1t has the same habit around the other lakes and along the rivers 
in the whole of this part of the Dominion. But it is also frequently 
found in large patches in the inland swamps of these regions. About 
twenty spruce logs, for sawing into boards, were lying at Osnaburgh Sew logs. 
House at the time of our visit. They would average eighteen or twenty 
inches in diameter at the butts, the largest being about two feet. The 
six largest showed the following number of rings of growth :—113, 97, 
121, 116, 107, and 120, or an average of 112, these rings indicating, it 
ig supposed, a corresponding number of years. A new tamarac flag- 
staff, which was about to be erected, measured about eighteen inches 
in diameter at the butt and showed 244 rings of growth. 

The number of Indians living around Lake St. Joseph is not very Indians. 
great. They live principally upon fish in summer and rabbits in win- 
ter, but these resources aie supplemented by geese and ducks in the 
spring and autumn, and occasionally by larger game, such as carribou 
and bears at any season. The fishes of the lake comprise white-fish, 
grey trout, sturgeon, pike, pickerel, yellow-barred perch, grey ang red 
suckers, besides some smaller species. 


Rocks or LAKE Sr. Joseru. 


The rocks observed on the shores of Lake St. Joseph will now be 
described. Leaving the portage at the west end of the lake, massive 
grey gneiss, striking about east and west, occurs on both sides at be- Gneiss. 
tween two and three miles, and again on the north side at four miles 
and a-half, where it strikes S. 80° W. About a mile further on the 
rock has changed to a light pinkish-grey granite of medium texture, Granite. 
which consists principally of felspar and quartz, the mica being in very 
small quantity. This rock extends up the channel which forms the west- 
ern mouth of Cat River, for at least four miles, but the channel was not 
explored any further. Along the main channel of the lake, beginning 
at six miles from the extremity, a soft, glistening, green, calcareous Green schists. 
schist flanks this granite on its south side. This schist continues for 
ten miles, with a strike varying from S. 60° W. toS. 70° W. A small 
island at eighteen miles, consists of coarse massive grey siliceous achist, 
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striking west. Another small island, half-a-mile north of the last, is 

Dioritic schists. formed of massive dark greenish-grey dioritic schist. A similar schist, 
running N. 80° W. was found on another island two miles further on, 
or about three miles east of the eastern mouth of Cat River. Half a 
mile east of the last-named island, a grey rusty-surfaced mica schist on 
a small island was found to run N. 60° W. Atthe western entrance 
of the narrows, twenty miles from the west end of the lake, green 
schisté strike N.50° W. The long island in these narrows consists of 

Conglomerate. dioritic schist and conglomerate. An islet on the north side of the 
eastern entrance of these narrows, or about seven miles E. by S. of the 
eastern mouth of Cat River, consists of a massive coarse crystalline 
hornblende rock, becoming somewhat schistose on the south side. Its 
strike is east and west. 

About a mile east of the last mentioned islet, both shores of the lake 

Gneiss. were found to consist of gneiss, so that the dividing line between the 
Huronian and Laurentian, which occurs in this interval, will be 
about twenty-four miles, in a straight line from the western extremity 
of the lake. Time did not permit of a faller examination of the Huron- 
ian rocks of the western part of Lake St. Joseph, but the foregoing 
examples will serve to give an idea of their characters which, it will 
be observed, are somewhat varied. 

Strike. The gneiss near its contact with the Huronian schists, and for some 
distance onward, strikes east and west, or parallel with the latter. At 
thirty-eight miles from the western extremity of the lake, a long bay 
rung off to the north-eastward. The gneiss in its vicinity is of a horn- 
blendic character, and its strike is S. 45° W. On the northern shore 
of the lake, forty-four miles from the west end, is the fishing station, 
already mentioned, at which large quantities of white-fish are taken 
late in the autumn or just before the ice forms. At this place the rock 
consists of light grey gneiss. A northward arm of the lake runs for 
six miles beyond the fishery, and the massive light-colored gneiss ex- 
tends all the way to ita extremity. . 

te The rocks of the eastern part of the lake correspond with some of 
those of the Huronian series. On the northern side, at four miles from 
the southern outlet, or three miles from the Hudson’s Bay Company’s 
post called Osnaburgh House, which is situated opposite to this outlet, 

fr at anda grey mica-schist dips S. 60° F.<60°, or strikes S. 30° W. It is cut 
by a wide vein of coarse light-colored granite, in which a considerable 
proportion of mica is mixed with the felspar and quartz. Opposite to 

Pedler’s Path. this point is the mouth of a small river, called the Pedler’s Path, which 
forms part of a route to Lake Nipigon. My assistant, Mr. Murray, 
ascended it for about six miles, in which distance he passed through 
three small lakes. He found the rock at the mouth to consist of rather 
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fine-grained hornblendic schist, striking west. The long bay running 
northward from Osnaburgh House, was examined by Messrs. Murray Fast endof 
and MacMillan to the extremity, from which the northern outlet of the 
lake flows. They found the rocks along the western shore to consist 
of hornblende and mica-schists with some fine-grained gneiss, all strik- 
ing about east and west, except at the northern extremity of the bay, 
where a fine-grained gneiss had a north-westerly strike. The schists 
are traversed in several places by large veins of coarse granite, which 
having resisted denudation better than the surrounding rock, stand out 
as small points in the lake. On the east side of this bay, gneiss was the 
only rock observed north of the southern outlet, where, however, a 
grey mica-schist, striking north-west, occurs along with light-colored 
coarse granite. 

This completes the description of the geology of Lake St. Joseph 
as far as I was able to investigate it in the limited time at my disposal. 
It will be observed that the prevailing rocks around it are gneisses, but 
that Huronian schists, etc., extend between seven and twenty-four 
miles from the west end, and are again developed around the eastern 
extremity; also that granite prevails about the western mouth of Cat 
River, and this rock will be shown to extend from near the southern 
outlet of the lake for à considerable distance down the Albany River. 


ALBANY RIVER—UPPER SECTION. 


Leaving Lake St. Joseph by the southern outlet, at two miles down 
the Albany River, which takes its rise in this body of water, we came 
to Hugh’s Creek Portage, on the north side, 460 paces long, with a de- Hugh’s Creek 
scent of ten feet in the river. The rock is here dark green, fissile, horn- FOUR: 
blende schist, striking N. 65° W., nearly vertically. From the foot of 
this rapid an expansion of the river, called Deep-and-Shoal Lake, ex- 
tends north-westward to the rapids at the northern outlet of Lake 
St. Joseph. A river without any recognized name enters the Albany 
from the south, six miles below the southern outlet. Two miles below 
Hugh’s Creek Portage, a light pinkish grey granite makes its appear- Granites. 
ance on the points and continues for nine miles, or to the northern 
outlet of an expansion, three miles wide, called Atik-o-ki-wam or Deer 
Lodge Lake, which has two discharges that unite again only nine 
miles further down. The Albany, with its lake-like expansions, from 
its head at Lake St. Joseph to Deer Lodge Lake is shallow, and full 
of angular and rounded boulders of-.granite. The shores are mostly 
low and covered with brush and grass alternating with knobs of gran- 
ite. The timber further back was burnt two or three years ago. At 
the northern outlet of Deer Lodge Lake, the rock is a somewhat 
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coarsely crystalline diorite, having a bright fracture, the crystals of 
black hornblende and white felspar together, giving it a general dark 
grey colour. It probably belongs to a large dyke cutting the granite. 

From Deer Lodge Lake we followed the northern and larger channel, 
which is broken by numerous rapids. Portages are required at four 
of these, the first being the Smooth Stoney Portage on the north side, 
at four miles, 715 paces long, with a fall of thirty-six feet. The others 
are called the three Kagami Portages, and all occur in the last mile 
before arriving at the junction of the two channels. 

The 1st Kagami Portage, on the N. side, has a fall of five feet, and 
és 100 paces long. 

The 2nd Kagami Portage, on the S. side, has a fall of 27 feet, and is 
750 paces long. 

The 3rd Kagami Portage, on the N. side, has a fall of eighteen feet, 
and is 570 paces long. 

Between the diorite at the outlet of Deer Lodge Lake and Smooth 
Stoney Portage, granite occurs in several places. At one locality in 
this interval a granitoid rock showed traces of lamination, running 
north-easterly. At the portage just mentioned, a massive grey granitic 
gneiss strikes N. 30° E. At the first and second Kagami Portages the 
rock consists of fine-grained reddish grey granite, in which quartz is 
the most and mica the least abundant constituent; while at the third 
of these portages it is a pinkish-grey gneiss striking N. 60° W., with 
vertical lamination. A great rapid or chute occurs in the southern 
channel from Deer Lodge Lake where it falls into the other branch 
opposite to this portage. 

From the foot of the long island just described, the general course of 
the river is north-eastward to the junction of the Etow-i-ma-mi River, 
from the northward, a distance of thirty miles. It is considerably 
broken by rapids, but we ran our loaded canoes down all except two 
of them, at which portages required to be made. Gneiss, which was 
generally coarse, grey, and massive, was observed in several places in 
the above thirty miles, and wherever the lamination was apparent, the 
strike was to the northwestward. Ata southward angle of the river, 
about eight miles above the Etow-i-ma-mi branch, the Mischkow River 
falls in from the south. 

Below the Etow-i-ma-mi the Albany turns south-east for five miles, 
when it is joined by the Sha-bush-quai-a River from the southward. At 
two and a-half miles below the former branch, Huronian rocks make 
their appearance. They consist of light-greenish, rather finely cry- 
stalline hornblende schist; black, with some light colored schist, to- 
gether with fifteen or twenty feet of fine-grained banded magnetic iron 
ore with slaty partings. A specimen of this ore was analysed by Mr. 
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Kenrick of the Geological Survey, and found to contain 42:09 per cent. 
of metallic iron, and to be free from titanic acid. Along with the mag- 
netite is a band of iron pyrites, a few inches thick, with traces of cop- 
per. These rocks are so much disturbed that it is impossible to 
determine their strike. The joints in the hornblende schist are slicken- 
sided, and many of them are occupied by strings of calcspar. 
A dark green hornblende schist occurs at two miles before coming to Hornblende 
the Sha-bush-quai-a River, and strikes N. 70° E.<90°. It holds patches ” 
of calcspar and quartz running with the cleavage. 
The Eska-qua, or Green Bush Portage, being the 8th from Lake Green Duet 
St Joseph, is met with at a mile and a-balf below the Sha-bush-quai-a 
River. It is on the right or south side, and is 505 paces long. There 
is a nearly perpendicular fall in the river of fifteen or twenty feet, and 
the total descent at the portage is about twenty-five feet. The rock is 
a soft, green schist, striking N. 85° W. with great regularity. Specks 
of copper pyrites were found in small quartz veins in the schist at the copper pyrites. 
foot of the fall. A mile below this portage, similar schist and a horn- 
blende rock, having a pitted weathered surface, strikes S. 80° W. 
The Lower Eska-qua, or 9th Portage, on the right side, and 185 
paces long, with a descent of twenty-five feet, occurs at two miles be- 
low the last. Soft green schist with calcspar in the joints and cleav- 
age-planes is found here. One band shows a concretionary lenticular 
structure. The strike is S. 65° W., with a south-eastward dip of 75°. 
The head of the 10th, or Snake Portage (Kenaibik Inigum), on the Snake Portage. 
left side, is a mile and a-half below the last. It is 480 paces long, and 
the descent in the river is ten feet or more. Soft, green schist, strik- 
ing S. '75° W. is here largely exposed. Much of it has the concretionary pcdehetee ral 
structure so often observed in the Huronian schists. It is traversed by 
a band or dyke of coarse, grey felsite, from nine to thirteen feet wide, 
in which grains of blue quartz are thickly disseminated. Its general 
coarse crosses the cleavage of the schist, but it bends suddenly at an 
angle of 55°. Large glacial furrows, running in a south-westerly 
direction, occur at Snake Portage. Between this portage and the inlet 
of Maminiska Lake, four miles farther on, chloritic schists are exposed 
in two places, the strike ranging from S. 10° W. to S. 25° W., the bed- 
ding or cleavage being vertical. 
The country on either side of the Albany River, all the way from 
Lake St. Joseph to where the Huronian rocks commence, below Character of 
the Etow-i-ma-mi branch, is generally level, few hills of any kind being 
seen. The shores of the river are rocky or bouldery, but the banks 
often show gravel, sand, loam, and clay. But from the last-mentioned 
locality to Maminiska Lake and to the south of this sheet of water, 
numerous earthy-looking hills are visible. Wherever a view can be 
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obtained over the country, long slopes or gentle undulations may be 
seen, the hill-sides being covered either with old timber or a second 
growth of aspen and white birch. Some small grey elm trees were 
observed at the inlet of Maminiska Lake, being the first noticed since 
leaving Minnietakie Lake, where a single small tree of this species was 
seen. A grove of black ash occurs with the elms, but this tree is not 
uncommon along the Upper Albany. 

Maminiska Lake runs north of east, and is about sixteen miles long. 
It is divided by a very narrow place, about half-way down, into two 
equal parts, each three miles wide. The rock at the narrows consists of 
a hard close-grained diorite, of a somewhat concretionary character. An 
obscurely stratified appearance in it has a wost-south-westerly bearing. 

Cedar River enters the north side of the lower division of Maminiska 
Lake. An Indian, whose hunting grounds surround Cedar Lake, at 
the head of this river, described it as being about the size of the lower 
division of Maminiska Lake, and containing many islands. It would 
appear to lie about thirteen miles north of the latter. He said there 
were six portages on Cedar River between the two lakes. 

The outlet of Maminiska Lake is on the south side of the eastern 
half, and, after a rapid descent southward of two miles, the river falls 
into the head of Patawonga Lake. 

The 11th Portage, 110 paces long, by which we got past a steep 
chute, with a fall of eighteen feet, is on the left side, and about mid- 
way between the two lakes. The rock at this chute is a coarse, grey 
stratified concretionary diorite, with spots of light-coloured felspar, and 
a smaller proportion of spots and patches of green epidote scattered 
irregularly through it. It strikes west, dipping southward at an angle 
of 60° to 70°, and contains a good many irregular veins of quartz, 
holding epidote and hornblende, the veins for the most part running 
with the stratification. À number of these veins, from three to four- 
teen inches thick, were carefully examined for metallic ores, but none 
could be detected. 

Patawonga Lake is about thirteen miles long, with a course bearing 
to the south of east, and ‘varies from half-a-mile to two milesin width. 
It is surrounded by a level country. Two rivers flow into it from the 
south and one from the north. On the south side, near the outlet, 
schists, supposed to be Huronian, standing in a vertical attitude, strike 
east and west. Anislet, about midway between the extremities, con- 
sists of a gneissoid rock, composed of quartz, hornblende, and a 
triclinic felspar, striking N. 75° W. Ordinary gneiss occurs on an 
island in the outlet. 

Within the first two miles from the outlet of Patawonga Lake there 
is a strong rapid, with a descent of from twenty to thirty feet, requir- 
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ing a portage (the 12th) of a few hundred yards, but it varies in 12th portage. 
length according to the height of the water; and at three miles the 

river falls into Ka-wi-tos-kam-igamog Lake. This is five miles long 

and has a north-easterly course. It is remarkable for having a straight 

ridge of drift which forms an island nearly two miles long, running 

down the middle of its lower part. The 13th Portage, 290 paces long, 

crosses part of an island at one mile below the last lake, and the 

descent in the river is about twenty feet. Gneiss was observed in two 

places in the next two miles. At the end of this distance we entered 

a lake measuring about two miles along its north-west side, and which 

from its shape might be called, for convenience, Triangular Lake. The 

Eabamet River enters the north-eastern angle of this lake, while the Eabamet River. 
downward continuation of the Albany flows out of its south-castern 

corner. From the janction of the Etow-i-ma-mi, mentioned above, to 

this lake, a distance of upwards of forty miles, the general course of 

the Albany has been about east, but it now turns south-east. Tri- 

angular Lake is within twenty miles of Abazotikitchewan Lake, at 

which I struck the Albany in 1871 when making a micrometer survey 

of a canoe-route from Lake Nipigon. From this point, the survey of 

the river was then carried down-stream to The Forks, or junction of 

the Kenogami. In order to connect the upper part of the river with Connecting 
this survey, I sent Messrs. MacMillan and Murray to make a track- Albany River. 
survey of the intervening link. They found the distance to be about 

twenty miles and the general course of the river south-east, as just 

stated, with only one rapid requiring a portage, between the points 

referred to. In this stretch, the river has the same general lake-like Leke-like 
character which it has maintained from the head of Maminiska Lake, vec, 
a distance of twenty-six miles, and which continues to the foot of 
Makokibatan Lake, about thirty-four miles below Abazotikitchewan 

Lake, or for eighty miles in all. 

Mr. MacMillan found gneiss here and there on the shores of the 
Albany for about half the distance from Triangular Lake to Abazoti- 
kitchewan Lake, but in the second part of the distance, hornblende 
schists, striking east and west, continued to the north side of the latter Belt of 
lake, where I had found similar rocks ‘with granite and trap in 1871, schist. 
Gneiss, with a west and north-west strike, was then described as 
occurring all around the southern part of the last mentioned lake. 
(Report of Progress for 1871, page 109.) The breadth of the horn- 
blendic schist belt is apprently between six and seven miles, at right 
angles to the strike, and it is perhaps connected with the Huronian 
belt which I found between Lake of the Narrows and Martin’s Falls, 
and which appears to be folded and repeated to the north of the part 
of the re to. (Same report, page 110.) 
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Leaving the Albany and following up the lowest section or link in 
the Eabamet River, a small stream unbroken by rapids, we entered 


Eabamet Lake. Eabamet Lake at a distance of only about one mile. This sheet of 
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water runs east-south-east and is about eleven miles long by one mile 
and a-half wide, and the stream by which we entered it flows out 
near the middle of the south-western side. In the vicinity of the out- 
let, micaceous gnejss dips S. 80° E. < 45°. About a mile from the 
upper end of the lake on the same side, ordinary grey gneiss strikes 
north-westward. On the north-east side, four miles from the upper 
extremity, a very micaceous grey gneiss, passing into mica-schist, 
strikes N. 60° W. and dips north-eastward at an angle of 70°. lt is cut 
nearly at right angles to the strike by irregular dykes of a coarse, 
light grey granite, with branches following the lamination, holding 
considerable numbers of grains and small crystals of a green mineral 
which Mr. Hoffmann finds to be apatite. 

From the head of Eabamet Lake, the river is rapid and has an up- 
ward north-westerly course of three miles, with Round Lake (one mile 
in diameter) half way, and we then enter Fishing Lake. The rocks 
betwéen these lakes consist of dark grey compact felsite in very even 
lamins and green dioritic schists, interstratified with a grey gneissoid 
rock, containing a triclinic felspar. The strike is east and west, 
These rocks are classified with the Huronian. 

Fishing Lake runs north-north-east and is about eight miles long. 
No fixed rocks are seen on its shores. The rapid stream flowing into 
the head of Fishing Lake has an upward northerly course of four miles, 
and flows out of a lake about a mile wide and six miles long, running 
north-west. Coarse, grey gneiss occurs at the outlet of this lake. 
This point is thirteen miles north of the last gneiss seen near the head 
of Eabamet Lake, and as the strike of the Huronian rocks above the 
latter is east and west, the belt to which they belong has a possible 
width of the above amount, but it probably does not extend more than 
eight miles north of the head of Eabamet Lake, and it may be connect- 
ed with the Huronian belt to the south-west, extending along the 
Albany from near the Etow-i-ma-mi branch to the outlet of Patawonga 
Lake, a distance of about thirty miles. Continuing northwaid frum 
the six-mile lake referred to, after ascending another short link of 
river, less than a mile long, we entered a lake which also measures six 
miles from south to north, but which has an extreme width of about 
five miles. The shores of this lake, almost all the way round, consist 
of boulders and shingie. Gneiss was found in situ at three places in 
the northern part. The surrounding country is level, with the excep- 
tion of an isolated hill about two miles from the south-west side of the 
lake, which is conspicuous from the rarity of any inequalities in the 
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surface of the country in this region, no other hills having been seen 
“On our route since leaving Maminiska Lake. 


From the lake last described, we would have reached the Attawa- Route tie 
pishkat River most easily by crossing the height-of-land to the north- River. 
westward and descending the Martin-drinking River. We afterwards 
learned that the first portage leading to this stream leaves the western 
bay of the lake, and not the north-western, where we searched for it 
in vain. 

Having no guide, we followed the only route we could find—one 
which left tho north-eastern extremity of the lake by a short portage 
into a tributary lake, four miles long, running in a north-easterly 
-direction. From the head of this lake we crossed the height-of-land by Height of land. 
A portage 880 paces long, and came to a lalf one mile long, from which 
the water flowed north-eastward. The variation of the compass in 
this vicinity, from my observations, would appear to be less than 1° K. 


Bouzper Rivsr. 


We descended the small river which has its source in this lake, to 
the Attawapishkat River, and found the distance, in a straight line, to 
be about twenty-five miles. The Indians do not navigute this stream, 
and as they have no name for it, we called it Boulder River, from the Boulder River. 
very bouldery character both of its bed and the country on either side. 
Its general course is pretty straight, and bears a little east of north- 
east. It consists of a series of short stretches of dead water, with 
bouldery rapids between them. At most of these, we were obliged to 
make portages on account of the small quantity of water flowing 
among the closely crowded boulders, although the descent might not 
be great. In some cases, however, a clear channel, down which canoes Natural 
could be run, was formed through the midst of beds of boulders. Thesmons 
formation of these curious channels, which I have observed at bouldery 
rapids in many of the smaller rivers, north of the great lakes, may be 
due to the action of frazil or anchor ice in buoying up the boulders, so 
that they might be rolled or partially floated down the rapids by 
degrees, from year to year, until the existing channels were formed. 
We managed to float our canoes down some of the numerous rapids of 
this river by removing boulders. This process was resorted to when- 
ever it could be done in less time than would be consumed in cutting 
out a portage-trail, unloading the canoes, carrying over everything and 
reloading. But in addition to clearing a considerable number of such 
channels, we made upwards of thirty complete portages, which 90 portages. 
required the trails to be cut through the woods in every instance. All 
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these operations entailed a great amount of labor, occupying from the 
Sth to the 18th of August. Soon after crossing the height-of-land, I 
left most of my party to bring on our larger canoes and supplies, and 
pushed on in a light canoe to the junction of Boulder River with the 
Attawapishkat, in order to ascertain whether it was possible to reach 
the latter at all by this route. 

At seven miles before joining the Attawapishkat, Boulder River 
falls into a lake, three miles long, which the Indians call Sturgeon 
Lake, from the abundance of this fish to be found in it. While in the 
act of setting our gill-net, the evening we cam ped on its shores, a stur- 
geon, measuring upwards of five feet in length, wascaughtin it. Below 
Sturgeon Lake, the river is not so difficult as above; and after having 
advanced nearly to this lake with a sufficient supply of provisions for 
the remainder of the season, I sent back Messrs. MacMillan and Murray 
with two canoemen, as already stated, and continued the exploration. 
with the aid of the remaining four voyageurs. 

While the labor of cutting out portages and transporting our sup- 
plies was going on, numerous observations for latitude were taken, 
and I also explored the country for some distance on either side of 
Boulder River through a considerable part of its course. The surface 
consists of a series of rounded bouldery ridges of no great height, irregu- 
larly disposed, but running generally in a north-easterly and south- 


westerly direction, with swampy spaces, covered with a deep hum- 


Timber. 


mocky growth of sphagnum moss between them. Insome sections, the 
timber had been burnt off the ridges and dry parts, exposing the naked 
surface, which was then seen to consist of boulders of all sizes and of a 
variety of kinds, mixed with some gravel and sand, and presenting a 
sterile and forbidding appearance. 

On the dry ground, the timber consisted of black spruce, tamarac, 


_ balsam, aspen and white birch, but on the wet level tracts, it was prin- 
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cipally black spruce. All the rapidsin Boulder River were overhung 
by thick groves of good-sized white cedar, and the same tree was met 
with in groups in some of the swamps at a distance from the river. 
The rough-barked poplar occurs near the stream, but was seldom seen 
inland. Common varieties of gneiss were noted in a number of places 
in the bed of Boulder River. There was no regularity in the general 
strike. Locally, the gneiss ran in various directions, from north-west 
to south-west. 

Having reached the Attawapishkat River, I left my supplies in 
charge of one man on an island, half a mile long, which I called Nolin’s 
Island in his honor, and taking the other three men, proceeded to 
explore the upward course of the stream. Its general direction was 


ext.) BOULDER RIVER. 21 a 


found to be about W. by N. At three miles we came to a very steep 

rapid, with a rise of fifly to sixty feet in about a mile and a quarter, 

which, for convenience, I called the Long Rapid. Notwithstanding rong Rapid. 
the strength of the current my men poled our canoe all the way up. 

No rock in situ is seen, but nearly all the bouldcrs which form the bed 

and shores of Long Rapid are more or less angular, and consist of an 
indistinctly and coarsely stratified grey syenitic gneiss, consisting of 

grey felspar, bluish-white quartz and black hornblende. The weathered 

surfaces are rough and pitted. My barometers showed the head of 

Long Rapid to be eighty feet above the level of the river at Nolin’s 

Island. A mile further on, a lagoon occurs on either side of the river. 

I afterwards learned from the Indians of the country that there is à Tortage to M: 
portage from the lagoon on the north side to another channel of the 
Attawapishkat, nearly as large as the one we were ascending, and 

which falls into it only thirteen miles, in a straight line, below this 

portage. 

At the next rapid, which is only a short distance above the lagoons 
the ascent is fifteon feet. Here the river rushes over and among large 
angular masses of pinkish-grey granite, consisting of an even mixture granite. 

Of quartz, felspar and mica, with a medium or fine texture. The 
Appearances indicate that this rock exists in place just beneath. 

The finer materials of the drift along this section of the river contain Composition of 
a large proportion of soft, yellowish limestone, but there is besides, a %th° 
hard, bluish limestone, containing chert, which frequently occurs also 
as good sized boulders. In addition to these, among the more notice- 
able constituents of the drift of this region, may be mentioned the dark 
grey, finely quartziferous felsite or greywacké, resembling dark sand- 
stone or friable quartzite in appearance, and holding rounded spots of 
a lighter color, weathering into pits of the same form, which is so 
generally and abundantly diffused in the drift all over the country, to 
the west and south-west of James’ Bay. Hard reddish and brownish 
sandstones, impure jaspery iron ores and red jaspers, having the 
peculiar oolitic structure of those of the Manitounuck and Animikie 
series, may also be mentioned among the constituents of the drift along 
this part of the river. 

Ascending the Attawapishkat from the last-mentioned rapid, we 
passed a dozen other rapids, alternating with small lake-like expanses, 
and at eleven miles, in a straight line from Nolin’s Island, entered a 
direct south-westward continuation of the southwest arm of Attawa- 
pishkat Lake, but three or four feet below its level and separated from 
it by a short rapid, flowing out of the middle of the south side of the 
latter. The northern channel of the Attawapishkat River, above 
referred to, is said to discharge from the eastern extremity of this lake, 
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but this portion was not completely explored. Attawapishkat Lake- 
is, however, apparently about nine miles long. Its inlet is near the 
west end. 


LAKE LANSDOWNE. 


Still following up the river, for three miles from the inlet of the last 
mentioned lake, in which the rise amounts to only a few feet, we 
entered the largest sheet of water on the Attawapishkat, but strangely 
enough the Indians had no definite name for it. I, therefore, proposed 
to call it Lake Lansdowne, in honor of the Governor-General of the- 
Dominion. As explained in my summary report, it was found to have 
a length of about thirteen miles, from south-east to north-west, and an 
extreme breadth of about ten miles. Lake Lansdowne is diversified 
by many beautiful islands, two of which measure about four miles each 
in length. The bays and points have all a north-east and south-west 
direction. A large, rounded, but not high hill, covered with second 
growth deciduous timber was seen in the western part of the lake, 
vear the inlet or mouth of the upward continuation of the Attawapish- 
kat River. The points and islands in the northern part of the lake 
are higher than elsewhere and have steep, wooded slopes, but they 
appear to be all composed of drift, and no rock in situ was seen any- 
where around the lake. Long narrow moraines or rows of boulders 
extend south-westward off the extremities of some of the points and 
islands along the‘north-east side. Except where forest fires have run, 
large spruce and tamarac trees, and some cedars were observed on the- 
islands and on the mainland near the lake, and also along the river 
between it and Nolin’s Island. The mouth of the upper division of the 
Attawapishkat River, which the Indians described as a wide tranquil 
stream, is in the south-western bay of the lake. The Martin-drinking 
River,by which we should have travelled from the second highest of the 
Eabamet chain of lakes, enters a bay on the south side between the. 
inlet and outlet. On the opposite side of the lake, a brook is reported 
by the local Indians to enter the first bay northward of the outlet; and 
by way of this stream, there is said to be a canoe-route to alake on the 
Weenisk River, described as being as large as Lake Lansdowne, and 
called Wa-pi-quai-o Lake. Another canoe-route to the same lake was 
stated to begin in one of the northern bays of Lake Lansdowne, and a 
third route, which, however, strikes the Weenisk River above the lake. 
referred to, was described as beginning in a bay a short distance south- 
west of the one last mentioned. Wa-pi-quai-o Lake would appear to 
correspond with ‘ Weenisk” Lake of Arrowsmith’s map, as the Indians 
stated that it receives a large stream from the west and discharges. 
the Weenisk River to the north. 
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A triangular island, measuring about a mile and a half on each side, 
is formed at the outlet of Lake Lansdowne by a small channel north 
of the main discharge, by which we entered. In the bed of the south- 
ern channel, at a mile below the outlet, there is an exposure, at low 
water, of a grey, friable, “pepper and salt” gneiss, with a few reddish Gneiss. 
grains. The strike is S. 75° W., but the stratification is not con- 
spicuous. | 

Below Nolin’s Island, at the junction of Boulder River. the Attawa- From Nolin’s 
pishkat flows enstward and is interrupted by three rapids in the first ene 
four miles. Its course then forms a semi-circle to the southward, four 
miles in diameter, and has marshy lagoons on either side. From the 
most south-easterly of these, a trail leads directly to Martin’s Falls on 
the Albany. An intelligent Indian, who had just come from that trad- frailte D. 
ing port, informed me that the trail keeps the same bearing all the 
way, and on plotting it upon the map of my surveys of the two rivers, 
the position of the post is found to be directly in the line of this trail. 
The distance is about sixty miles, and the Indians report the country 
as level and covered with sphagnum. The trail is said to be crossed 
by five streams flowing into the Attawapishkat and only one into the 
Albany. 

At the termination of the above semi-circle, the channel we have creosels join. 
been following joins the north branch from Attawapishkat Lake, the 
two branches here flowing towards each other from exactly opposite 
directions and meeting in the same line which bears about N.N.E. and 
S.S.W. The distance from the southern outlet of the lake to this junc- 
tion is about twenty miles in a straight line. 

For thirty miles below this junction, the general course of the river 
is about east, and in this distance, it maintains a pretty uniform 
character, being alternately swift and rapid with long bends. TheCharacterof — 
banks are of boulder-clay, ice-swept and sloping gently down from the 
brink to the summer level of the water, the whole height being about 
thirty feet. The surface uf the country on both sides is low and level, 
as indeed it has been all the way from Lake Lansdowne. Except 
where the timber has been destroyed by fire, there is a good growth Timber. 
of spruce, tamarac, balsam, poplars and white birch along the banks 
of the river, but it does not extend far back, the country. generally 
being open sphagnum swamps with small scattered tamarac and black 
spruce trees. 

Three miles below the junction of the two channels, dark grey Gneiss. 
hornblendic gneiss is exposed on the south side. It is distinctly 
bedded and strikes N. 50° W.< 90°. Half a mile further down, grey, 
strongly banded or ribboned gueiss strikes with regularity, N. 60° W. 

At a strong rapid, thirteen miles below the junction, a considerable 
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area of fine-grained light reddish-grey contorted gneiss is exposed, the 
general strike of which is east and west. At nineteen miles below 
the junction, the river makes an “elbow” to the south-west and 
receives, at the angle, a large brook from that direction. On the 
south side, just below this brook, coarse grey gneiss is met with, 
striking from S. 40° to S. 60° W., but mostly in the latter direction, 
and dipping to the south-eastward at an angle of 40°. Two and ahalf 
miles farther down, similar gneiss has an average strike of S. 50° W., 
with adip to the south-eastward. Knobs and hummocks of this rock 
continue in the channel and on the right bank for more than a mile 
farther. In the last eight miles of the above thirty miles stretch, 
the river divides itself among numerous alluvial islands, one group of 
which (ten or twelve in number), is about two miles in breadth. 
Another Indian trail to Martin’s Falls leaves the river at the termin- 
ation of this stretch. The distance is about fifty miles and the country 
traversed is described as a sphagnum swamp similar to that crossed 
by the trail to the same post which has been mentioned as leaving the 
Attawapishkat higher up. The old timber is still standivg along the 
banks in some parts of the above section of the river, but as a rule, 
the forest consists of a second growth of poplars, white birch, spruce, 
tamarac and a little balsam. Here, as elsewhere, along this river, 
much of the timber has been killed by fires within the last few years 
and only bushes and young trees have yet replaced it. Small black 
ash trees have been noticed here and there, all the way from Lake 
Lansdowne to beyond the termination of the present stretch, and 
white cedars have been of frequent occurrence, except where the 
ground is unfavourable for their growth. 


Course of river At the termination of this thirty miles-stretch, the general course 
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of the Attawapishkat changes to N.N.E., for about sixty miles, or to 
latitude 53° 0’ 0", where a brook falls in from the left or west side. 
In the first nine miles of this distance, the river divides into two main 
channels, with several smaller ones, all flowing sluggishly through a 
level country between low alluvial banks. The place where they come 
together again is called Mattawa by the Indians and is a favourite 
burying-place for their dead. From Mattawa, the stream again 
becomes swift and rapid, as it was above these islands, and the banks 
resume their ice-swept bouldery and clayey character. 

At eight miles below Mattawa we passed the last exposure of 
Archean rock on the river. At-low water it forms a conspicuous 
island in the middle of the stream and consists of a strongly banded 
mottled grey gneissoid rock, but is composed of light-coloured felspar 
and black hornblende. The strike is straight and regular, N. 5° E. 
and the dip is eastward at an angle of 45°. It is cut by a dyke of the 
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same composition, ten feet wide, bearing due north, with smaller dykes 
running in other directions. A dislocation was noted running S. 60° W., 
towards which the stratification bends in approaching it from either 
side. Several boulders of a reddish grey syenite were observed at this 
locality, which exactly resemble the syenite in the Huronian rocks of 
‘Shebandowan Lake. 

Three miles below this rocky island, the river cuts through ridges of Ridges 200 feet 
bouldery clay, capped with gravel, about 200 feet high, which here 
appear to run about north and south. From where the river enters 
these earthy ridges, its course is eastward for about four miles, after 
which it resumes the general north-north-east trend and flows with a 
smooth swift current, unbroken by rapids, such as are of frequent 
occurrence in the upper reaches, for twelve miles, betwecn banks from 
twenty to forty feet high, composed of sandy and pebbly yellowish 
-clay with some boulders. 

At the foot of an eastern “jog” in the river, about eleven miles 
further on, or sixteen miles in a straight line from the above men- 
tioned island of gneissoid rock, unaltered limestone is seen in the right 
bank for the first time in situ. The strata are horizontal and consist First horizontal 
partly of compact yellowish drab, rather thin beds, together with a 
larger proportion of porous aud rusty looking layers, associated with 
iron-stained yellowish marl. The only fossils observed consist of 
large fucoids which cover the surfaces of some of the beds. Below 
this locality, yellowish limestones are exposed almost continuously in 
the banks or bed of the river for the next thirty-four miles. They 
-often form cliffs from fifteen to thirty feet high, which are sometimes jimestone 
a mile or two long. Thick layers were observed in a few places. but, ‘lifs- 
as a rule, the beds are thin. The strata appear to the eye to be quite 
horizontal, except in two localities where very local gentle undulations 
were observed. The river in this section is wide, shallow and swift. 

In the above N.N.E. stretch of about sixty miles, the Attawapishkat 
receives no tributaries from the west that we could detect, except two 
-or three small brooks, and the larger one at its termination, which has 
been already referred to. But it is joined by a considerable number 
of branches from the east in the same interval, the largest of which 
falls in at about forty miles down or eight miles below the first appear- 
ance of the horizontal limestone. The latitude of the mouth of this 
river, from the mean of two very closely agreeing observations is 52° 
41'11”. A party of Indians of the country whom we met here had 
no name for this stream, and I propose to call it Streatfield River, Streatfield 
‘after the Governor General's secretary. The accompanying illustra- ""°" 
tion is from a photograph looking down-stream, which was taken 
Opposite the mouth of this branch. It is a good representation of the 
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character of the Atttawapiskat where it flows over the horizontal 
limestones. 

Along the upper part of this stretch (of sixty miles) the timber is 
mostly green, and some of it is of fair size, but throughout the greater 
part of the distance the woods have been burnt at different periods 
many years ago, and, whether original forest or second growth, the 
trees are generally of small size. In some parte, spruce and tamarac 
are mixed with the poplars and white birch, but in others the coni- 
ferous and deciduous trees occupy separate areas. The sections of old 
timber and second-growth alternate at intervals of varying length 
with others more or less recently burnt and not yet reforested. The 
white cedar is scarce, but an occasional tree is found in favorable 
situations much further down the river. The last black ash observed 
on the Attawapishkat was passed in this section. An Indian from 
the Wai-nusk River, who was ascending this stretch, and who had 
never before been so far south, informed us that he had here seen the. 
cedar for the first time in his life. He had not yet noticed the black 
ash, and had never even heard the Indian name of the tree. 

The next stretch of the river from the junction of the above men- 
tioned brook, in latitude 53° 0’ 0”, bears E.N.E., and is about thirty 
miles long, terminating where the stream is joined by a very lurge 
branch from the west, called the Muckitat-michigan or Black Fence 
River, which, as far as could be seen, has the same general course as 
the united waters for some distance below. Tho horizontal limestone 
is exposed on both sides nearly all along the upper six miles of the 
stretch under description, but in the remainder of it the banks and 
bed of the river consist of drift, which is largely made up of the. 
limestone debris. The country on both sides is level throughout this 
portion of the river. A large brook falls in from the south at six 
miles above the termination of this section. 

The timber along both banks in the upper twelve miles of this 
reach consists of old green spruce of fair size, but in the remaining 
eighteen miles the green and recently burnt timber alternate in short 
sections. In some parts the fire was actually burning as we passed by. 

The general course of the Attawapishkat, from the junction of the 
Black Fence River to its mouth, is about S. 70° E., and the distance 
in a straight line about 135 miles. The river has now become much. 
larger, and it flows for many miles with a swift current between. 
rather low banks of drift, the country on both sides being level. This. 
latter character continues all the way to the sea. From this large- 
branch to the mouth, the Attawapishkat is characterized by great 
numbers of islands. In the upper half of this long reach, only half-a- 
dozen tributaries were qbserved, and scarcely any at all in the lower 
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half, which may be due to tho even nature of the surface of the 

country and its genoral and uniform slope to the eastward, thus caus- 

ing the drainage to pass off in parallel lines direct to James’ Bay. 
Nineteen miles below the Black Fence River, the Missi-sagaigan, Or Big Lake River... 

Big Lake River, a good-sized stream, falls in from the south, opposite 

the upper part of an island three mileslong. In the sandy banks, about 

the lower end of this island, marine shells were observed for the first Marine shells. 

time. The species collected are Saxicava rugosa, Tellina Grenlandica, 

Cardium Islandicum and Mya truncata. The barometric readings would 

give this locality an elevation of about 500 feet above the sea. Hori- 

zontal beds of limestone occur in the bottom of the river, five miles 

above this point, and again at three miles below it, at the head of an 

island, which is over six miles long, and may be called Big Island. 

From the foot of Big Island, the river forms a semi-circle to the south, 

four miles in diameter, and then it divides into channels, which form 

four islands, with a total length of six miles. The water is shallow 

and the descent rapid in these channels, each of which is flanked by1 Limestone 

cliffs, about twenty feet high, of yellowish, crumbling, earthy lime-° 

stone. This rock, and indeed all the limestones met with so far on 

this river, resemble those of the Churchill and the Kenogami Rivers, 

which are of Silurian age. Silurian age.. 
For the next twenty-three miles. the river flows southeast and has 

upwards of twenty islands in this part of its course, On one of these, 

about a mile in length, occurring about the middle of this stretch, and 

which we called Rainy Island, the following fossils, as determined by 

Mr. Whiteaves, were collected in thinly-bedded limestone: 


Favosites.—Species undeterminable. One fragment. Corallites abont Kainy Inland 
two inches in diameter; tabulæ complete. 

Strophomena.—Species undeterminable. One valve. 

Euomphalus (or Pleurotomaria), nov. sp. Four casts of the interior 
of the shell. 

Straparollus, allied to S. Nevadensis. One cast of the interior of the 
shell. 

Fragments of two other species of gasteropoda. 

Orthoceras, nov.sp. Four or five specimens of the siphuncle only. 


Mr. Whiteaves considers these fossils to be of Devonian age. Devonian age- 
Throughout the above twenty-three miles, the river is generally wide 

and smooth, with low banks, composed of drift, while flat-bedded 

limestone is occasionally seen in the bottom. At the end of this 

distance, however, a sudden change takes place, and for thirty-three 

miles, or to the head of Lowasky Island (the general course being 

east) the river flows with a rapid current, between cliffs, and among Limestone 

almost innumerable islands of yellowish limestones, all having an islands. 
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average height of about forty feet. These limestones have a singular 
structure. They consist of great, spongey and cavernous masses, often 
occupying the full height of the cliffs, which may be described as 
gigantic concretions, alternating with thinly-bedded portions, the 
lamination of which appears bent at all angles, to accommodate itself 
to the spaces between the concretionary portions. Close to the latter, 
the lamination often follows the contours of their outlines, but 
farther away it dips at more moderate angles. The islets, which are 
thickly scattered among the larger islands in this part of the river, 
often appear to consist of single masses of this kind. Their surfaces, 
generally present a massive and very uneven, or rugged, appearance, 
but they sometimes show numerous patches of more or less concentric 
lines, marking a subordinate or internal, indistinct concretionary 
arrangement, or the edges of the thin beds, which have remained in 
basin-like forms, in the depressions on their exteriors. Both the 
massive and laminated varieties have a yellow or yellowish-grey eolor 
on fresh fracture, but the old surfaces have weathered to a blue or ash- 
grey. The accompanying sketches represent the appearances of the 
cliffs and islets in this part of the river. 

The porous or cavernous masses are largely made up of fossils, 
although the number of species does not appear to be great, while the 
thinly-bedded inter-spaces contain but few. Mr. Whiteaves has deter- 
mined the following from the specimens brought home, and he con- 


‘siders them to indicate the Devonian system :— 


Favosites, species undeterminable. One fragment. Corallites poly- 
gonal; their maximum diameter five mm.; tabule complete, arched 
and crowded. 

Meristella ( Whitefieldia), nov. sp. allied to Whitefieldia tumida, Dal- 
man (sp.) and W. nasuta, Conrad. 

Strophodonta, species uncertain, but allied to S. concava or S. ampla- 


Long cylindrical corals, like Amplexus or Zaphrentis, and a large 
trilobite, apparently allied to Bronteus, but resembling Rroetus in the 
broad outer margin of the pygidium, were also observed, but owing to 
the friable nature of the rock, specimens for identification could not 
be obtained. The numerous caverns, often of fantastic shape, but 
seldom of very large size, in the cliffs and isleta of this part of the 
river, give the scenery a very singular and picturesque eharacter. 
The Indians from the Equan River (the next large stream north of the 
Attawapishkat) report similar light-coloured, cavernous rocks, along 
the lower portion of its course. 

At forty-four miles before coming to its mouth, the Attawapishkat 
divides into two channels. We followed the southern or smaller of 


Lowasky River. them, which is called Lowasky River on Arrowsmith’s map, and the 
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island between it and the northern or larger channel, which has the 
above length (44 miles) may be called Lowasky Island. The lime- 
stones above described extend for a few miles down the southern 
branch, and there may be small channels in this neighborhood between 

the two branches, but in the rest of its course the Lowasky River pre- 
sented little requiring description. The banks, which are generally 
low, consist of bouldery clay, with stratified gravel or loam occasionally 

at the top. Numerous shallow rapids occur. The tide extends to the Tide. 
foot of three such rapids, close together, about eleven miles from the 
mouth. A channel, which appeared to be a feeder, but which may be 

a discharge, occurs at four miles from James’ Bay. In tho marshes Marshes. 
on either side of the mouth of the river, we observed great numbers of 
geese and ducks as.we passed out to sea, on the 7th of September. 

Throughout the long stretch from Black Fence River to the sea, the 
country on both sides maintains the same level and swampy char- javolend 
acter which has been described as prevailing higher up. The timber 
on the borders of the river, where still green, is smaller along this Timber. 
section than along the upper parts. Some portions, consisting prin- 
cipally of sprace and tamarac, appear to belong to the original forest, 
but much of it is no doubt secondgrowth, and these two species are 
then usually mixed with poplars and some small white birch. The 
growing timber, whether original or second-growth, is not often con- 
tinuous for any great distance, being interrupted nearly the whole 
way by frequent sections of burnt ground. 

From the barometric readings obtained on Lake Lansdowne, this Level of Lake 
sheet of water would appear to be about 960 feet above the sea, which Lendowne. 
shows that the general fall in the surface of the country between it 
and James’ Bay must be very gradual indeed. It is a remarkable 
fact that we did not require to make a single portage in the whole 
distance from this lake to the sea, and I could hear of no portages in No portages. 
the continuation of the river above the lake. The Indians describe 
the latter as a wide and tranquil stream, expanding into several lakes 
along its course. 

Sturgeon are abundant in the lakes of the Attawapishkat, and they Fishes. 
appear to constitute the principal food of the few Indians who inhabit 
the country. Whitefish are also caught both in the lakes and along 
the river itself. _Pike and suckers are abundant in all the waters. 

The Canada goose breeds in considerable numbers in the open swamps Birds. 
behind the wooded borders of the lower section of the river, and the 
young birds, ready to fly, were congregating in flocks, all along the 
lower stretch, in the end of August and the beginning of September. 

The dusky and other species of ducks were also numerous, and the 
yellow-legged plover was very abundant. We saw a few cariboo and 
several black bears while descending the lower part of the river. 


Indians. 


: ushkow 


Fort Albany. 


Low shore. 


Bouldery reefs. 


Akimiski 
Island. 


Mouth of 


Albany River. 


Albany Island. 


30 4 AT-TA-WA-PISA-KAT AND ALBANY RIVERS. 


The Indians of the Attawapishkat and Weenisk districts appear to 
have diminished greatly in numbers since the last sixty or seventy 
years. At that time several trading posts were maintained in this 
territory, where none now exist. We met with only a few families, 
but a good many Indian graves were noticed along the banks of the 
river. Those living far up the stream never go to the sea. One old 
man with whom we talked had never been at any trading post. Few 
of them had ever seen a white man before. One young man whom 
we fellin with on Attawapishkat Lake accompanied us up to Lake 
Lansdowne, and after a few days’ acquaintance, I had no difficulty in 
engaging him to go with us to James’ Bay, and thence up the Albany, 
from which he was to cross by one of the Martin’s Falls trails to his 
own river again. 

After leaving the southern mouth of the Attawapishkat, we reached . 
the Kapushkow River in our canoes in three hours and a half, the 
distance being only about ten miles. Starting from this river early 
next morning (8th September), wo ran the whole distance to Fort 
Albany the same day, by sailing and paddling, arriving there late in 
the evening. The shore of James’ Bay between the two rivers is 
extremely low. The beach along high-water mark is sandy and 
marshy, but when the tide is out, reefs of boulders and stones, which 
look interminable, stretch out to sea as far as the eye can reach. The 
tide had fallen some time before we approached the Albany River, 
and in order to get past: these reefs in our canoes we were obliged to 
go so far out to sea that the tops of the trees on the nearest part of 
the shore were barely visible at a few points. Even at high water, it 
requires an experienced pilot to take a sail-boat over these extensive 
bouldery reefs. We were told that the water is so shallow that no 
large vessel could pass between the west shore of James’ Bay and 
“ Agoomska” Island. This large island lies nearer to the west shore 
of the bay than is represented on the maps, and it is called by the 
Indians of the region Agimiski or Akimiski. 


ALBANY RIVER. 


Where the Albany River flows into James’ Bay, the coast is as low 
as possible, the water in front very shallow, and the country inland 
level and swampy. As the water of the bay is receding rapidly (in a 
geological sense), it becomes difficult to draw the line between the sea 
and what may be considered land. Fort Albany, one of the oldest and 
largest trading posts of the Hudson’s Bay Company, is built on the 
south side of an island of the same name, six miles long and two and 
a-half wide, lying just inside the present mouth of the river. The 
channels on either side are of about equal size. Below it are two islands 
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of sand and mud, covered with grass, sedges and bushes, but Albany 

Island is the first one which is timbered. As the mouth of the river 

and the adjacent shores are so difficult to define, all measurements of 
distances in the following description of the river will be taken from 

the Fort itself, which is situated about seven miles in, from the general 

line of the present mean high tide mark. Tide-water extends for Tide-water. 
-only about three miles above the Fort. 

As stated in a previous part of this report, in 1871 I made & micro- Micrometer 
meter and compass survey, with numerous latitudes, of the Albany “°° 
from Abazotikitchewan Lake downwards to The Forks, or junction of 
the Kenogami or Long Lake River, and thence up this river and via 
Long Lake and Pic River to Lake Superior. A track-survey having 
been made the present season of the upper part of the Albany, from 
Lake St. Joseph to Abazotikitchewan Lake, the lower section of the 
river, extending from the mouth to The Forks, was all that remained 
to complete the survey of the whole stream. It was only possible with 
the time and means at my disposal to make a track-survey of this part, Track-survey. 
on our return journey last autumn, but this was done with great care, 
and having ascertained the latitude and the variation of the compass 
in numerous places, I think the rene map will prove very nearly 
correct. 

In size, the Albany is comparable with the Ottawa, and at high Size of Albany 
water it might be navigated by powerful river steamers from the mouth 
to Martin’s Falls, where the first portage occurs, a distance of about 
250 miles, following the general trend of the river. Its upward 
course, from Fort Albany to The Forks, bears about S. 45° W. (true) 
and the distance, in a straight line, is about 131 miles. For sixteen 
miles above the Fort, the river is wide, between the main shores, 
and full of islands of various sizes, and although the descent in the istands near 
above distance is rapid, this portion may be called its delta. The ™™ 
channels spread widely over the flat-lying Devonian limestones, and 
the Lower and Upper Big “ Falls,” the strongest rapids below Martin's 
Falls, occur in this part. Big Island, which is the largest of this 
group, is six miles long. At thirteen miles from the Fort, a channel 
leaves the main river on the north side, and flows directly to the sea, 
falling into it several miles northward of Albany Island. 

For nearly twenty miles above the head of the delta, the river flows 
in a single channel free from islands, but from thence upward to The 
Forks, a considerable number are met with. The largest of them are 
Fishing Creek (five miles long), Black Bear (seven miles), Norran’s 
-and Chee-pye Islands, 

Some rivers and numerous brooks fall into the Albany below The Branches. 
Forks, from the swampy country on either side. The larger tributaries 
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are Lower Fishing Creek from the south, almost opposite Fort Albany, 
Upper Fishing Creek, from the north, at about one-third the distance. 
to The Forks, and two other large brooks from the same side a few 
miles below it; Chemahogan River, from the south, at two-thirds 
of this distance, and the Chee-pye River, eight miles farther 
down. The latter is the largest branch below the Kenogami. The 
Henley River falls in from the north, ten miles below The Forks. 
Henley House, a former Hudson’s Bay Company’s post, was built on a 
gravelly island, which is now being swept away. at the north of this 
stream. Several lakes, abounding in fish, are said to occur on the 
course of this river. 

From The Forks all the way down to the delta, the Albany flows in 
long sweeping curves, with a pretty uniform current, broken by 
occasional rapids. The elevation of The Forks, from barometric 
observations, is about 300 feet over the sea, which would give an 
average fall of about two feet in the mile, following the course of the 
stream. In two of the stretches, known as the ‘ Long Openings,” the 
river is so straight that, sitting in a canoe and looking from one ond 
of them, the sky and water appear to meet on the horizon. 

The country on either side is quite flat, and behind the strips of 
forest, which extend to a varying breadth from the banks of the river, 
it is covered with sphagnum, with only stunted tamaracs and black 
spruces at wide intervals. In some parts, it is 80 open as to be called 
‘ plains,” and on these the cariboo are found occasionally in consider- 
able numbers, especially during the winter. 

Bluffs of stoney clay, fifty feet or more in height occur along some 
sections, but, as a rule, the banks arelower. Both sides are completely 
ice-swept throughout the entire length of this stretch. There is often 
a cut-bank a few feet high at the top, but from the foot of this, the 
wide shore slopes gradually down to the low-water level. The upper 

ortion of this slope, comprising the greater part of its breadth, is 
paved with boulders and worn stones, all crowded closely together and 
forced down to an even surface by the repeated moving pressure of the 
river ice as it is carried rapidly along during the spring freshets. The 
rise and fall of the river between high and low-water marks would 
appear to average nearly thirty feet, but where temporaray ice-jams. 
have occurred, it sometimes exceeds this. The Indians say that it 
rarely overflows any of the country beyond the banks. 

Thin horizontal beds of light yellowish-grey limestone, of Devonian 
age, begin at the first rapid, about three miles from Fort Albany and 
are exposed almost continuously in the bed of the river for several 
miles above. The descent in the stream is so rapid that the thickness 
of the level strata over which it falls, must amount to, at least, twenty 
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or thirty feet in this part of the river. Flat beds of similar limestone 
were seon here and there, sometimes covering considerable areas in 
the bed of the river, but rarely in the banks, to within about fifteen 
miles below The Forks. From this circumstance and owing to the level 
and undisturbed nature of the country, as well as from the abundance 
of angular fragments of Devonian limestone in the drift all along, 
there is no doubt that the Albany flows over flat-lying strata of this 
system, from the point above named to its mouth. The following 
is Mr. Whiteaves’ list of the fossils collected in the above section of 
the Albany : 


Syringopora Hisingeri, Billings. One small fragment. List of fossils. 

Heliophyllum Canadense, Billings. One small but nearly perfect 
specimen and two fragments. 

Favosites hemispherica, Yandell and Shumard. One fragment. Cor 
allites one mm. in diameter: tabulæ complete. 

Favosites, species indeterminable. Fragments. Epitheca thick'and 
strongly developed: corallites two mm. broad: tabulæ complete. 

Dictyonema, species indeterminable. One specimen. 

Ptilodictya Gilberti, Meek, var. One specimen which resembles 
Meek's species in its microscopical characters, but in which the frond 
is apparently undivided. 

Strophomena rhomboidalis, Wilckens. One well-preserved and nearly 
perfect specimen of each valve. 

Strophodonta demissa, Conrad. Four ventral valves. 

S. Patersoni? Hall. One fragment. 

S. concava # Hall. An exfoliated cast of a ventral valve. 

Orthis, species indeterminable. One specimen. 

Spirifera, two or three species. Fragments only. 

Meristella, nov. sp., allied to M. unisulcata, Conrad. 

Atrypa reticularis, L. Two specimens. 

Centronella glans-fagea, Hall. One perfect specimen. 

Conocardium trigonale, Conrad. Two specimens. 

Proetus crassimarginatus, Hall. One pygidium. 


Mr. Whiteaves remarks that the above fossils “are clearly of 
- Devonian and probably of Lower Devonian age.” 

Beginning at about fifteen miles below The Forks and extending Supposed 
thence for some miles up-stream, yellowish limestones, some of the!” 
beds being of a very spongy or finely vesicular character, are exposed 
at a few places along the north-west shore of the river. These lime 
stones may belong to the Upper Silurian System, like those higher 
up the Albany and also°on the Kenogami. (See Geol. Survey 
Report for ie 1.) 
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Marine shells of Post Pliocene age, washed from the river bauks, 
were observed in many places all the way from the sea to The Forks. 
They were abundant in a modified grey clay in the north-west bank, 
from Cap Island, thirty miles below The Forks, for a number of miles 
upward. The following species wero collected in this section: Tellina 
Grenlandica, T. proxima, Saxicava rugosa (valves closed), Cardium 
Grenlandicum, Mya truncata (with the epidermis), Astarte Laurentiana. 

Forest fires have destroyed much of the timber along the banks of 
the part of the Albany now under description. Old spruces and 
tamaracs of good size are still green in some sections, but second- 
growth timber, much of it well grown up, prevails for the greater part 
of its length. A good deal of both kinds have been only recently 
burnt. In addition to the spruce and tamarac, balsam, aspen, rough- 
barked poplar and white birch occur all along. Banksian pine and 


Cedar, elm and ground maple were observed in the upper part. White cedar was first 
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seen about twenty miles below The Forks. Grey elm and’ black 
ash were noted on the Kenogami just after we left the Albany or 
some distance further north than they were observed when surveying 
this river in 1871. Groves of both these kinds of trees are found on 
the alluvial flats at the mouths of all the branches of the Kenogami- 
Cedar of good size is common all along the banks of this stream. It 
may be reparked that the occurrence, or otherwise, of certain trees 
along a river like the Albany may be due to the nature of the ground 
as much as to latitude. 

The Kenogami River and Long Lake were surveyed and reported 
upon in 1870 and 1871, and nothing requiring special description in 
this place was observed on our homeward journey, with the exception 
of some facts as to the drift, which will be mentioned further on. 
The rocks along the Black River, by which we travelled from Long 
Lake to the Canadian Pacific Railway line, as stated in my summary 
report, were found to consist of crystalline schists and diorite, granite, 
syenite and gneiss, but further exploration will be required in this 
region before anything definite can be said as to their distribution. 


List, SHOWING THE COURSES OF THE GLACIAL STRLÆ IN THIRTY-FIVE 
LOCALITIES IN THE REGION EXPLORED IN 1886. 


The glacial striæ were carefully looked for wherever the solid rock 
was exposed, and their course was recorded in all cases where it could 
be distinctly seen. Exceptional instances, such as those on nearly 
vertical walls of rock, or on very uneven surfaces, are omitted from 
the following list. The bearings refer to the magnetic meridian, but 
the differences between them and the true bearings are not great, as 
the line of no variation passes through the central part of the region 
which they cover. 
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1. Minnietakie Lake, 8 miles from 8. W. extremity....... see .. 8 45° W. 
2: do. 3 miles 8. of Abram’s Chute, at the outlet.... 5. 40° W. 
3. AbDrams Chulbissss on once cessera visionneuse S. 10° W. 
4, Islands in the middle of Abram’s Lake (below Chute).......... S. 40° W. 
5. Island in Lonely Lake, 10 miles due east of H. B. Co.’s post.... 8. 60° W. 
6. Point in Lonely Lake, 13 miles eastward of H. B. Co.’s post.... 8. 25° W. 
7. Point on N. shore of Lonely Lake, 16 miles eastward of H. B. 

Co.’s post..... ee ee ee ee eee er ee 8. 55° W. 
8. Rapid at mouth of Root River, E. extremity of Lonely Lake. . 8. 45° W. 
9. Root River, 5 miles in a straight line from its mouth........... 8. 50° W. 

10. Root River, 10 miles in a straight line from its mouth........ . 8. 45° W. 

11. N. side of L. St Joseph, 44 miles from W. extremity........... 8. 30° W. 

12. Western mouth of Cat River, 9 miles from W. extremity..... -- 8. 45° W. 

13. Island in Lake St. Joseph, 18 miles from W. extremity...... coos & 60° W. 


14. Islet in Lake St. Joseph, 4 miles E. of E. mouth of Cat River.... 8. 15° W. 
15. Islet in Lake St. Joseph, 7 miles E. by 8. of mouth of Cat River.. §. 45° W. 
16. Fall Fishery on N. shore of L. St. J.,44 miles from W.end...... 8. 80° W. 


17. Extremity of N. arm of Lake St. J., 50 miles from W. end...... 8. 80° W. 
18. Northern outlet of Deer Lodge Lake, on the Albany River, 13 
miles below Lake St. Joseph...................,............ S. 20° W. 
19. First Kagami Portage, Albany R., 22 miles below Lake St. J.... & 40° W. 
20. Albany River, 2} miles below Etow-i-ma-mi Branch............ S. 25° W. 
21. Narrows about middle of Maminiska Lake................,..,.. 8. 65° W. 
22. Middle of Patawonga Lake.....,...,.............. see 8. 75° W. 
23. Outlet of Eabamet Lake.......................,... Re 8. 80° W. 
24. North shore and also head of Eabamet Lake........... esse 8. 75° W. 
25. Inlet of Sturgeon Lake, Boulder River...... nos este 8. 70° W. 
26. Attawapishkat River, 3 miles below junction of the two channels 
from lake of the same name.......... se. se ses e 8. 60° W. 
27. Attawapishkat River, 13 miles below the above junction........ 8. 42° W. 
28 do. 22 miles below the above junction........ 8S. 22° W. 
29. do. 23 miles below the above junction........ 8. 15° W. 
30 do. Last exposure of Archæan rocks, or 8 miles 
below Mattawa .…... soso sense esse 00007 seve ....8. tO 8. 10° E 
31. Attawapishkat River (on limestone), about 75 miles from south- 
ern mouth of river......... doser sers esta eG sees. 16° W. 
32. Attawapishkat River (on limestone), about 66 miles from eas 
ern mouth of Tiverecsece sececccs sesecccves cece cove 8 8° to 12° W. 
(Old set.) 
8. 60° to 70° E. 
(New set.) 
33. Attawapishkat River (on limestone), at head of Lowasky Island, 
about 44 miles from southern mouth of river.............. ee S. 02° W. 
34. Attawapishkat River, southern channel or Lowasky River, about 
40 miles from southern mouth of river............... pue 8. 35° W. 
Older, all 
round to 
S. 80° W., 
newer. 


(At this locality the striæ are newer in proportion as they become more westerly.) 
85. Kenogami he 8th alas (in going vp) about 20 miles below 
Pine Lake.. 00 200000 60e 00008 0000600090 0500 8. 40° W. 


36 a AT-TA-WA-PISH-KAT AND ALBANY RIVERS. 


General From the foregoing list it will be observed that the general direction 

“irectione of the glacial striæ is to the south-westward, as it is elsewhere 
throughout the great Laurentian region between James’ Bay, Lake 
Winnipeg and Lake Superior. In descending from the Laurentian 
plateau along the Attawapishkat River the course of the striation 
becomes more and more southerly, but on the horizontal limestones 
further down the stream it runs in various directions between west 
and south at the same localities. 

Drift deposits, be drift (principally boulder-clay) which overspreads the palæozoic 
basin westward of James’ Bay appears to be a continuous sheet vary- 
ing probably between thirty and ninety feet as far as can be judged by 
the sections along the rivers. Over the generally level surface of the 
Laurentian rocks further west, the thickness is more variable, but it 
seldom appears to exceed 100 feet, and it becomes thinner and more 
irregular as we rise higher and get further inland, and in these regions 
the fundamental rocks protrude themselves more frequently through 
it. It is of a looser and less clayey nature on the higher grounds than | 
elsewhere, and consists largely of washed gravel and shingle. 

Remarkable Along the Attawapishkat, Albany and Kenogami Rivers, as well as 

FN: on the west coast of James’ Bay, the most remarkable feature in the com- 

| position of the drift is the abundance of pebbles and boulders of dark 
grey granular siliceous felaite or greywacké, It constitutes the greater 
number of the boulders and pebbles of the extensive reefs which have 
been referred to, between Akimiski Island and the west shore, and is 
abundant among the boulders of the coast between Rupert’s House and 
Moose Factory. Well-rounded fragments of this rock are also found 
along the Moose and Missinaibi Rivers, and as far west as Lonely 
Lake, and southward to Lake Superior. It is characterized by round 
spots, from the size of a pea to that of a cricket ball or larger, of a 
lighter colour than the rest of the rock, which weather out into pits of 
the same form. Microscopic sections show that it is composed princi- 
pally of small angular grains of felspar with others, somewhat rounded, 
of quartz, the interspaces being filled in with a dark green amorphous 
mineral. Thisrock occurs in situ on Long Island, off Cape Jones, on 
the east main coast, where it strikes south-westward or with the greater 
length of the island. The same rock, no doubt, continues under the 
sea for some distance in the direction of its strike. The abundance 

Hæmatite in also of rounded pieces of hard, banded, siliceous hæmatite in the drift 
of both the Attawapishkat and Albany Rivers is another striking 

feature which was alluded to in reference to the latter in 1871. 

(Geol. Survey Report for 1871, page 112.) 

After careful observations as to the nature of the drift along the 


se mpomtion of 
the drift rivers mentioned, the following appears to be about the relative abun- 
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dance of its boulders and pebbles : the unaltered limestones which occur 
in situ immediately beneath; the dark grey siliceous greywacké above 
described ; compact hard blue limestone; gneiss syenite and granite; 
crystalline dark, grey and mottled and porphyritic diorites; slaty and 
jaspery banded hæmatites, compact siliceous niagnetites, sometimes con- 
sisting of pure ore and fine-grained quartzite in thin alternate layers ; 
quartzites of different shades; hard red sandstones and conglomerates ; 
chloritic and hornblendic schists; dull red jaspers with oolitic struc- 
ture like those of the Manitounuck or the Animikie series, or mixed 
with streaks and small disseminated spots of the peroxides of iron; 
compact amygdaloids; brecciated hard blue limestone; drab-coloured 
clay ironstone. 

From our present knowledge of the distribution of the flat-lying Extent of 
palæozoic rocks west and south-west of James’ Bay, it is pretty cer- oo a 
tain that they occupy an area as extensive as the whole region 
between the Ottawa River and Lakes Ontario, Erie and Huron. The 
contours of the outer margins of this basin, as well as those of the dif- 
ferent horizons within it, as far as they have yet been determined, 
indicate that its geological centre or highest point is under James’ 

Bay, off the mouth of the Albany River. In such an extensive and 
undisturbed basin, the occurrence of Carboniferous rocks might 

appear possible, and if they existed at all it would probably be near : 
this centre. But the total absence of any trace of them in the drift apeonce of 
which has come from that direction, and spread itself over the exten- Ciboniferous 
sive region alluded to, leaves very little hope of finding such rocks in 

this part of the Dominion. The Devonian rocks no doubt underlie a 

great part of James’ Bay, and they probably occupy a still greater 

area of the extraordinarily level bottom of the main body of Hudson’s 

Bay itself, and here there would be a greater probability of the occur- 

rence of Carboniferous rocks than in James’ Bay. Yet no evidence of 

their existence has so far been afforded by the drift of the shores of the 

larger bay, or in any part of the surrounding country which has been ° 
examined. 

Judging from the approximate distribution of the rocks in Hudson's Source of the 
and James’ Bays, and the courses which were probably followed by or 
the drift, as indicated by the glacial striation all around these bays and 
in the great interior regions to the south-west of them, the drift of the 
country to the west and south-west of James’ Bay would be derived 
from the bottom and east side of this bay, or it may have partly come 
originally from the site of Hudson's Bay, and thence been transported 
over the floor of James’ Bay to the country referred to. 

On the Kenogami, at six miles by the stream above the mouth of 
the large southern branch called the Bagutchewan, the river makes a 
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sudden bend to the north, and about a mile further another similar 
bend. These unusually sharp curves, which are unlike any others in 
the course of the stream, appear to be caused by the river traversing 
pre-glacial excavations in the Silurian strata, which here consist of 
dull-red, coarse, somewhat indurated arenaceous marl, with green 
blotches and layers. These excavations had become filled up with 
loose materials before the formation of the present river channel. At 
the lower bend, gravel fifty feet deep is exposed in the south bank. 
At the upper bend, the excavation of the Silurian marls is plainly 
seen. Starting from the level of the river, the lower ten feet of the 
filling of this hollow consists of boulder-clay. Upon this rests a bed, 
six to eight feet thick, of soft lignite, containing many flattened stems 
of small trees, which are partially carbonized, but are somewhat 
elastic when newly excavated and still wet. The lignite bed is over- 
lain by thirty or forty feet of rudely stratified red and grey drift, 
holding rounded boulders and many pebbles. Marine shells were 
observed in the drift along the Kenogami almost up to this point, 
which, according to my barometric readings, would have an elevation 
of about 500 feet above the sea. 

Before concluding this report, I wish to acknowledge our usual 
indebtedness to the officers of the Hudson’s Bay Company for personal 
courtesies or assistance in promoting the objects of our survey. I 
would mention the following gentlemen who aided us during the past 
season :—Messrs. Chief Commissioner Wrigley, Newton Flannigan, 
Alexander Matheson, John Hourston, R. C. Wilson, William Mackay 
and Isaac Hunter. 


APPENDIX I. 


List oF LEPIDOPTERA COLLECTED IN THE SOUTHERN PART OF 
Kerzwatin District. 


By Dr. R. BELL, 


The following Lepidoptera were collected in 1883 while exploring 
the country from Wabigoon Lake to Red Lake, by way of Lonely 
Lake, which adjoins on the weet that explored in 1886. The species 
were determined by Major H. H. Lyman of Montreal, with the excep- 
tion of the last two, which were named by the Rev. George D. Hulst 
of Brooklyn, at Major Lyman’s request :— 


1, Pieris napi, Esper., var. oleracea-estiva, Harris. 
2. Argynnis polaris, Boisd. 
3. Grapta Progne, Cram. 
4, Limenitis Arthemis, Drury. 
5. Pamphila metacomet, Harris. 
6. Callimorpha Lecontei, Boisd. 
7. Euprepia Americana, Harris. 
8. Apamea nictitans, Bkh. 
9. Heliophila pallens, Linn. 
10. Chærodes transversata, Drury. 
11. Metrocampa margaritata, Linn., var. perlata, Guen. 
12." Sicya macularia, Harris. 
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ALFRED R. C. SELWYN, C.M.G., LL.D., F.RS., etc. 
Director of the Geological and Natural History Survey of Canada. 


S1z,—I beg to submit herewith my report on the work of the past 
two seasons, 1885 and 1886, on the goology of a portion of the Eastern 
‘Townships of Quebec. 

The accompanying map is the south-eastern quarter-sheet of that 
known as the map of the Eastern Townships, compiled by the late Mr. 
R. Barlow, and first engraved in 1868, but hitherto published only 
as a topographical map. Although many additional surveys have 
been made since that date, in several of the townships embraced in 
the quarter-sheet, these have not all been incorporated in full, since, 
while not affording much assistance in the interpretation of the geology, 
it is found that such a course would further delay the present publi- 
cation. 


I have the honer to be, 
Sir, 
Your obedient servant, 


R. W. ELLS. 
. Ottawa, April 12th, 1887. 
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REPORT 
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EASTERN TOWNSHIPS OF QUEBEC, 
RELATING MORE ESPECIALLY TO THE 


COUNTIES OF COMPTON, STANSTEAD, BEAUCE, RICHMOND 
AND WOLFE. 


BY 


R. W. ELLS, LL.D. 





The present report embraces the results of the work of the past two 
seasons, devoted to the revision and completion of the geological sur- 
vey of that part of the province of Quebec, shown in the south- 
eastern quarter-sheet of the map of the Eastern Townships. Great pro- 
gress has been made in the development of this portion of the province 
during the last twenty years, evidenced by the construction of the 
several lines of railway which centre in the city of Sherbrooke, as 
well as by the opening of hundreds of miles of settlement roads, by 
which large areas, formerly inaccessible, have now become com- 
paratively open to investigation. Greatly increased facilities for the 
study of the geological structure of the district, are in consequence 
afforded. 


. A large amount of exploratory work had been done in former years Work of former 


by various membere of the Survey staff. Among these may be men-” 
tioned the late Sir Wm. E. Logan, Dr. T. Sterry Hunt, Dr. Selwyn, 
Messrs. Richardson, Weston, Webster, and Brown; and various reports, 
having a bearing on the geology and mineral wealth of this section 
of country, have appeared from time to time. The principal of these, 
published by the Survey, are:— 


rts bearing 
on the Atos. 


Topographical 
work one: 
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Sir W. E. Logan—1847-48—On the Geology of portions of Lower Canada, more- 
especially of the Eastern Townships. 
a 1849-60—On the Geology of Lower Canada south of the St. 
Lawrence. 
a 1850-51—On the Gold of the Chaudiére Valley. 
ge 1868—Geology of Canada, the Quebec Group, etc. 
Mr. A. Michel—1863-66—On the Gold Region of Lower Canada. 
Dr. T. Sterry Hunt—1863-66—On Gold Assays of Quartz from Eastern Canada. 
Mr. Jas. Richardson—1863-66—On the Geology of the Quebec Group in the 
Eastern Townships. 
Dr. A. R. C. Selwyn—1870-71—Notes and Observations on the Gold-fields of 
Quebec and Nova Scotia. 
Li 1877-78 —Observations on the Stratigraphy of the Quebec 
Group and the older Crystalline Rocks of Canada. 
5 1880-51-82—Notes on the Geology of the South-eastern. 
Portion of the Province of Quebec. 
a _ 1882—The Quebec Group in Geology.—Trans. Royal Soc. 
Canada. Vol. I. 
a 1884—Descriptive Sketch of the Physical Geography and. 
Geology of the Dominion of Canada. Part I. 
Mr. Frank D. Adams—1880-81-82—Notes on the Microscopic Structure of some 
Rocks of the Quebec Group. 
Among other papers bearing on the subject may be mentioned :— 
Mr. G. F. Matthew—1865—Geology of Southern New Brunswick, Cupriferous. 
Rocks of South-eastern New Brunswick, compared with 
those of the Eastern Townships of Canada. 
Prof. H. Y. Hind, 1865—Geology of New Brunswick ; the Quebec Group. 
Dr. T. Sterry Hunt—1878—Second Geological Survey of Pennsylvania; A His- 
tory of the Taconic and Quebec Group Controversy. 
Sir Wm. Dawson—1883—Appendix to Life of Sir W. E. Logan; the Quebec 
Group. 
Dr. Selwyn—1883— Review of the same. 


A review of the various reports above enumerated would, no doubt,. 
be interesting, but is to a great extent rendered unnecessary in 
this place, since the history of the Quebec group, with the several 
opinions held from time to time regarding the geological position of its 
several divisions, has already been given in part by Dr. T. Sterry 
Hunt. 

In order to fix more precisely the limits of the different formations,. 
as well as to render the map more complete, a large amount of topo- 
graphical work was necessary. It has not been possible in the time 
at our disposal to add all the new surveys made since the engraving 
of the map in 1868, but enough has been done, it is hoped, to enable 
us to present an intelligent view of the complicated structure which 
prevails over much of the area in question. I have been assisted 
in this work throughout by Mr. N. J. Giroux, C.E., P.L.S. 
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From our examinations, as well as from those of previous observers systems 
in this field, the following geological systems have been recognized :— recoenised. 
K. Silurian. 
D. Cambro-Silurian. 
C. Cambrian. 
A. B. Pre-Cambrian. 
Crystalline and igneous rocks, volcanic and plutonic. 


E. SILURIAN. 


By reference to the Geology of Canada, 1863, and to the large ge0- pariy work of 
logical map, 1866, it will be seen that a very considerable portion of SW. Hi 
the area of the accompanying map was then supposed to be occupied 
by rocks of this age. They were held to cover a great part of the 
counties of Beauce, Richmond, Wolfe, Stanstead, Compton and Sher- 
brooke. The earliest examination of the area by the Geological 
Survey was made in a hasty traverse by Sir Wm. KE. Logan, 
in 1847, the results of which are given in his Report for 1847-48. 

This related more particularly to the area lying east of a line extend- 
ing from the head of the east bay (Fitch Bay) of Lake Memphre- 
magog to the mouth of the Famine River, on the Chaudière. The 
characters of the various rocks seen in this section are there 
clearly stated, while their age was inferred to be Silurian, or in part | 
Devonian, on the supposition that they formed the westward pro- 
longation of the members of these systems as recognized in the Gaspé 
peninsula. 

All these rocks were supposed to be closely related, but were First views as 
divided into two formations, the one highly calcareous, the other appar- ture. din 
ently devoid of limestone. The first or calcareous formation was atated 
to have a breadth of about twenty miles, and to be composed of arena- 
ceous and micaceous limestones, which are at times crystalline, inter- 
stratified with fine and coarse micaslates. It was further stated that on Beotion 
a line of section drawn from the metamorphic ridge of the Massawippi EC 
Mountain east to Canaan, the limestone was much more abun- Mountain and 
dant in the first three miles than in the remaining distance, and 
was usually of a dark color, sometimes approaching a dull, earthy 
black, and frequently separated by thin, black carbonaceous shales, 
having a satiny lustre on fresh fracture, resulting probably from the 
presence of very fine scales of mica, the former weathering often to a 
deep brown, and the slates to a brownish-black. Other varieties of 
limestone are grey, striped, banded and white. They frequently con- 
tain a considerable quantity of iron-pyrites, disseminated in cubes up 
to nearly an inch in size. The fossiliferous character of these rocks, 
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more particularly as displayed at Dudswell and around the shores of 
Lake Memphremagog, was pointed out by Sir Wm.:Logan. The fos- 
sils differ considerably at various points. The Dudswell rock contains 
immense quantities of corals, often of large size, together with crinoids ; 
while at Georgeville and Potton Ferry, now Knowlton’s Landing, in 
Sargent’s Bay, calcareous strata are found, which, while containing 
somewhat similar organic remains, appear as a whole to belong to a 
later period. A limited outcrop at Magoon’s Point was recognized 
by Sir Wm. Logan as fossiliferous, only by the presence of small crinoid 
stems. Closely allied forms were also observed in an outcrop of lime- 
stone on the north-east side of the Chaudiére River, mid-way between 
the Famine River and the village of St. George, Beauce, in which 
brachiopod shells are also abundant. All these fossiliferous beds were 
at that time supposed to represent the lower portion of the calcareous 
formation. 

Returning to the line of section between Fitch Bay and Canaan, the 
mica-slates, which are interstratified with the calcareous beds in the 
first three miles of the section mentioned, are usually soft and fine, 
resembling clay-slates with addition of mica. But in the remain- 
ing seventeen miles of the first portion, this calcareous character is 
less marked, the rocks becoming coarser and more quartzose, though 
beds of impure siliceous limestone still occur at intervals as far as Lot 
6, R. VIII. Barford. Black slaty beds, displaying crystals of chiastolite, 
appear in places. The whole formation is highly pyritous, and the 
beds have a very uniform dip to the north-west for the greater part of 
the distance. Many corrugations or folds doubtless occur, by which 
the calcareous or other beds are brought to the surface at various 
points. 

From the locality noted above in Barford to Canaan, a distance 
of about twelve miles, the limestones are apparently wanting; mica- 
slates, black and grey, with bands of hard quartzose grits, being the 
prevailing strata.* These are, like the preceding, pyritous, and 
dip north-westerly at angles of 40° to 90°. .They are also often 
highly metamorphic, but in most cases this feature is plainly. due to 
local intrusions of granite. Throughout the greater part of this ex- 
tensive area no fossils have yet been found. 

No attempt was made in 1847 to separate the fossiliferous beds of 
Dudswell and other places from the non-fossiliferous slates and black 
graphitic limestones of the section just described, though a very con- 
siderable difference in the lithological aspect of the rocks of the two 
series is manifest. The descriptions of the various members as given 


* See page 488, Geology of Canada, 1868. 
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in 1847-48 were repeated in 1863 (see Geology of Canada, Chap. XVI, 

Gaspé Series) ; and, in addition to the large area already noted, a second 

-and somewhat extensive basin-shaped tract was described as presuma- 

bly forming part of the same series. ‘This was stated to occupy 

the country extending north-east from Lake Memphremagog, on 

both sides of which, slates and limestones, both of the fossiliferous 

-and non-fossiliferous series, are developed, to the vicinity of Ham 
Mountain; bounded on the west by the serpentinous belt of Shipton, central or St 
Melbourne and Brompton, and on the east by the range of hills known Frencis ares 
as the Stoke Mountains, the extension of which to the south-west . 
reaches Lake Memphremagog between Georgeville and Fitch Bay, 

near Magoon’s Point. The sediments in this area differ somewhat 

from those already described. The calcareous beds are to a large extent 

absent, while there is a greater development of the greyish and black 
plumbaginous slates. Their Silurian age was inferred by Sir Wm. Logan 

from the presence of limited areas of slates and limestones, holding 

fossils, such as corals and crinoids, like those of Dudswell, and which 

were at that time supposed to constitute an integral portion of the 

rocks of this area, the upper beds being regarded as Devonian and the 

lower beds as Silurian and referable to the Gaspé series. 

The rocks of the eastern area are now regarded as the oxten- Report of Prof. 
sion northward into Canada of those described by Prof. Hitch- Hitchoook, 1877 
<ock, under the heads of “ Calciferous mica-schist’’ and ‘Coos 
group,” (see his Report on Geology of New Hampshire, 1877.) In 
the map accompanying that report the distribution of these groups 
into Quebec is given for a distance of about twenty miles north of the 
boundary. Following the geological map of Canada, 1866, the cal- 
careous portion, embracing the limestones and slates of the first three 
miles of the section east of Massawippi Lake and Fitch Bay, are 
colored as belonging to the Helderberg formation (Devonian), and 
supposed tp be the equivalents of the fossiliferous limestones of George- 
ville and Sargent’s Bay. The aspect of these beds and their relations 
to the associated rocks will be presently considered. 

While, therefore, the lithological character and non-fossiliferous 
condition of much of these sediments afford but little evidence gi 
by which their Silurian age can be determined, yet several areas "1 
‘belonging to this horizon are clearly recognized ; and these for the por- 
tion of the province included in the accompanying quarter-sheet map, 
may be thus briefly described. 

The most northerly exposure, omitting that which has already been à of true 
referred to as occurring on the Chaudière, is found on Lots 20-23, Silurian rocks, 
KR. III., Lambton, at the narrows of Lake St. Francis, and about four Francis. 
miles from the head of the lake. This outcrop of fossiliferous rocks is 
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first referred to in the Geol. Survey Rep. for 1849-50, p. 51, and later in 
the Geology of Canada, 1863, page 429, under the head of Upper 
Silurian. The rocks are brownish and greyish dolomitic slates and 
| limestones, which in places contain an abundance of corals, for the 
Mode of occur- M08t part apparently of Silurian genera. The band is very narrow; 
rence. it occupies a limited margin along the east side of the first point, and 
terminates at seventy-five yards from its extremity, where the fossili- 
ferous beds rest against highly metamorphic talco-felspathic and 
quartzitic schist, which in some places passes into a conglomerate, and 
belongs to a much lower horizon. A second exposure, also of very 
limited extent, occurs at the extremity of the adjacent point to the 
west, separated from the former by a very narrow inlet. These 
fossiliferous rocks are apparently in closely infolded lenticular basins. 
Shorewards, they are seen in a small knoll to the right of the road 
leading down the north side of the lake from Lambton village. 
Their unconformity to the underlying schists and gritty beds is 
here quite clear; the newer beds dipping N. 80° E. < 26°, and 
the older N. < 60°. This outcrop of the Silurian is not more than 
fifty yards wide. Easterly, its limit cannot be ascertained, owing 
to the dense forest growth, but the beds do not apparently extend to: 
‘any great distance, seeming rather to occupy the crest of a low ridge 
which extends from the narrows of the lake in this direction. On the- 
south-western or opposite side of the lake, the fossiliferous rocks do. 
not appear at all, though the slates and conglomerates are well de- 
veloped a short distance to the west. 
Limestones of  / roceeding south-westerly, the next exposures of limestone are seen 
puatford and in the vicinity of Stratford P.O. and on the shores of the points at 
the entrance of Ward’s Bay, on Lake Aylmer. In these outcrops no- 
fossils have yet been observed. The Stratford beds and all those to 
the east of the lake are evidently distinct from those just described, 
being probably the extension of the limestones seen in, the first 
part of the section between Massawippi Lake and Canaan. They 
are arenaceous and graphitic, and of black and dark grey colors, and 
presumably belong to the older series presently to be described. Other 
outcrops of limestones, nearer the east shore of Lake Aylmer, are 
highly dolomitic and crystalline, and are apparently a part of the hard 
felspathic, chloritic and micaceous schist series which forms a promin- 
ent ridge in this direction. 
Silurian of The beds on Lake Aylmer at the entrance to Ward’s Bay, though. 
Ward's Bey. showing no fossils, resemble much more closely the recognized 
Silurian limestones of other localities. Their unconformity to the un- 
derlying slates, grita and conglomerates is also very manifest, and they 
have at this point the structure of a shallow synclinal, which is probably 
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the northern extremity of the St. Francis River basin; since similar 

rocks can thence be traced continuously to the vicinity of Dudswell. 

At various places these are highly fossiliferous. Thus, about one, in ins 
mile to the north of Weedon village, large corals and crinoids, pro- limestones of 
bably of Silurian age, are foand in the limestones, which form an 
apparently continuous belt extending along the road to Lake Aylmer, 

where they unconformably overlie hard, cherty, felspathic and 
somewhat gneissic rocks, fragments of which are found in the beds 

near the contact. Between Weedon and Marbleton, the rocks of 

this series are seen at intervals, in a depression which is bounded on 

the west by a high ridge of grits and conglomerates, which extends 

from Marbleton to Garthby and which evidently belongs to an older 

series. Near Marbleton, the Silurian limestones are in places com- Marbleton and. 
paratively unaltered, in others highly metamorphic. This alteration Lime Ridge. 
is more apparent at Lime Ridge, where the extensive works of the 
Dudswell Lime and Marble Company are situated, and where ridges 

of highly crystalline limestone occur, in which the quarries of 

this company are opened. Their Silurian age is, however, evi- 

denced by the presence of crinoids and corals, even in the most altered 

portions. On Lot 22, R. VII., Dudswell, outcrops of crystalline lime- 

stone are also found, of excellent quality and in great variety of 

color. Some of the beds are of the kind known locally as “ black and 

gold,” and referred to by Sir W. E. Logan, Geology of Canada, 

1863, pp. 432 and 827, where their resemblance to the celebrated Portor 

marble of Italy is pointed out. Attention was directed to the pos- 

sible economic value of this deposit as earlyas 1847, and during the 

past year a company has been formed in Sherbrooke for the purpose 

of thoroughly testing its value. A channelling machine has been set Dudswell. 
to work, and an area of about forty feet square stripped, to get rid of ™™* 1" 
the somewhat shattered surface stone. The marble becomes much 

more compact in the second bench, and presents a great variety of 

colors and markings, some of which are exceedingly beautiful. Some 

of the ledges are composed almost entirely of corals, often of large size, 

the internal structure of which, when brought out by polishing, 
presenting a handsome and striking appearance. 

The crystalline character of the limestone continues at intervals), swe 
to within halfa-mile of Dudswell Corner, although comparatively centre. 
unaltered limestone and shale also show here and there along the 
road from Lime Ridge and in the fields adjoining. In places the 
rocks have a very rusty, dolomitic look, weathering to an intense brown. 

They rest upon slates and gritty schists of the older series which flank 
the range of the Stoke Mountains. A short distance south of Dudswell, 
the attitude of the beds appears to indicate the extremity of the syn- 
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clinal basin in this direction. The valley of the St. Francis River, 
between this place and Sherbrooke, is largely occupied by sand and 
gravel, and the exposures are very few, while those seen appear to 
belong to the lower graphitic limestone series, presently to be described. 

ee On the eastern side of the lake at Dudswell, the rocks are more 

pe flaggy, and a number of flagstone quarnies have been opened within 

the past four years. Tho stono is admirably suited for that purpose, 
and a market is easily obtained in Montreal. 

Limits of the The eastern limit of the Silurian basin at this place is difficult to deter- 

ilurian basin- 
mine, owing to the great covering of drift, but it appears to be not far 
from the beginning of the ridge near the line between the townships 
of Dudswell and Bury, where black ferruginous slates and hard arena- 
ceous limestones of the lower series come in. The southern limit of 
the basin is also to some extent conjectural. 

North Hatley. In the vicinity of North Hatley, at the outlet of Massawippi Lake, 
fossiliferous shales, similar to those already describod, are seen, 
resting unconformably upon the black, graphitic limestones. The 
fossils apparently indicate a Lower Helderberg horizon. The outcrop 
is very limited, but the rocks resemble those seen near Georgeville and 

Memphre- § Knowlton’s Landing, on Lake Memphremagog. The areas of Silurian 

magog Lake. around this lake, though not within the quarter-sheet map now referred 
to, may nevertheless be briefly noted, as they are connected with other 
areas within the map further to the north-east. The largest of these 
occupies both sides of the lake, from the outlet at Magog village 
to a distance on the east side of nearly three miles above George- 
ville. On the west it terminates at Gibraltar Point, on the north side 
of the entrance to Sargent’s Bay. A smaller, but disconnected, 
wedge-shaped area extends south from Knowlton’s Landing, on the 
west side of the bay, for several miles, the contact between the 
Silurian rocks and the underlying black limestones and shales being 
marked by a fault. Traces of plant stems are found in some of the 
sandy layers of this area, which resemble very closely those seen in 
the beds of Lower Helderberg age at Dalhousie, on the Bay of Chaleurs. 

ee The Silurian rocks do: not extend far inland on either side of Lake 

Silurianat  Memphremagog, but form a narrow margin resting on black slates and 

Magog. sandstones, the former of which contain graptolites of Cambro-Silurian 
age, and are of an entirely different character. At the foot of the 
lake, the Silurian basin evidently terminates in the flat ground along 
the lower part of the Cherry River about two miles from the shore, 
the contact with the Cambro-Silurian strata being visible on the road 
to Lake Fraser, on Lot 2, R. XVI., Magog. On the west side of the 
lake, the contact is seen on the road at the brook crossing on Lot 5, 
KR. XV., Magog. 
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The only other areas of Silurian rocks noted in this section are found 
in the township of Stoke, except a very small outlier in the western 
part of Dudswell. In the former locality, sandy and calcareous slates, 
with thin and impure limestone bands, brownish-grey in color, form 
a narrow basin, infolded with the older rocks, and extend from the 
middle of L. 14, R. V., Stoke, to L. 10, R. X., Dudswell. At Stoke silurian areas 
Centre, these fossiliferous strata rest upon hard schistose conglom-° °toke- 
erate and bluish-grey slate on the west, and on the east are bounded 
by hard, white-weathering felspathic quartzites, which aro associated 
with black, irony slates, presumably of Cambrian age. These Silurian 
rocks are well defined, not only by their characteristic fossils, but by 
their lithological resemblance to recognized Silurian strata seen at 
other points. The Stoke area is apparently separated into two por- 
tions, the more northerly of which, extends from Lot 12, R. X., 
along the road through North Stoke into Ste. Camille, and is largely 
composed of conglomerates, associated with dolomitic brownish. 
slates, the former made up of pebbles of hard grit and slate in a 
slaty and gritty paste. In places this conglomerate is difficult to dis- 
tinguish from others which belong to a much older horizon, except 
for the evidence of the contained fossils. These are mostly corals and 
crinoid stems, which resemble those found near Georgeville, On 
Lot 11, R. XII, Stoke, half-a-mile to the west of the main road, 
there is a considerable outcrop of crystalline limestone, similar to 
that of Lime Ridge. This basin apparently terminates not far from 
the forks of the road from North Stoke to Marbleton. Its east- 
ern limit is probably near the depression marked by the brook 
which flows from this road to Stoke Centre, the coral-bearing con- 
glomerate and shales occupying the slope of the hill to the west, while 
the first rocks scen to the east are the hard, irony slates which fiank 
the Stoke Mountain range. 

Further north, on a new road between Lime Ridge and Ste. Camille, 

a small outcrop is seen on Lots 14 and 15, R. IX., Dudswell, resting 
unconformably upon hard quartz grits and black slates. 

The very marked contrast which exists between the fossiliferous ¢,, trast be- 
Silurian rocks just described, and the slates and sandstones, many teen the 
of which are highly quartzose, together with the dark-grey and 2sociated 
often graphitic limestones, so abundant in the great area to the 
south-west, will be apparent to anyone who carefully studies the 
characters of the several series. Confirmatory evidence that the 
greater part of the rocks fo:merly regarded as Upper Silurian really 
belong to older systems, is furnished by the presence, at several 
points, of serpentines, conglomerates and hard quartz-schists, similar 
to those recognized as constituting an integral portion of the volcanic 
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Graptolites, elt of the Eastern Townships. The recent discovery also of graptolites 
and other fossils of Cambro-Silurian age in these so-called Silurian 
sediments, bears still more strongly in this direction, and lends con- 
firmation to the correctness of the somewhat extensive changes made 
in the accompanying map, as compared with that of 1866. 

isa The present distribution and mode of occurrence of the various 

structure. patches of Silurian rocks, make it highly probable that strata of this 
age once covered a very considerable area; and that, in the subse- 
quent periods of disturbance and folding, these became so intricately 
involved with the underlying older rocks, which apparently ranged 
from the Pre-Cambrian to the Cambro-Silurian, as to make these rem- 
nants appear, at first sight, to be integral parts of the older systems. 


D. CAMBRO-SILURIAN. 


To this system must now be referred certain areas of graphitic, 
blackish or dark-grey limestone, with, in several localities, asso- 
ciated slates and sandstones, already in part described; and for con- 
venience of reference, these may be divided into eastern and western 
areas. To the latter belong the calcareous rocks of Richmond, Dan- 
ville, Warwick and Arthabaska. To the former, those of Stanstead, 
Hatley, Compton and Eaton, with their extension north-east to Strat- 
ford and Lake St. Francis, formerly considered as of Silurian, or in 
part Lower Devonian, age, but now known to contain fossils similar 
to those found in the limestones of the western areas, and which have 
been since 1874 recognized as of Cambro-Silurian, probably Tren- 
ton Utica, age. To this system also must be assigned a considerable 
thickness of black, blue and grey, often plumbaginous slates, with 
sandstones, which occupy the greater part of the large area north 
of Memphremagog Lake, also described in former reports as of Silurian 
age, but whose unconformable relations to the recognized fossiliferous 
Silurian just described, together with the presence of fossils, graptolites, 
etc., similar to those found in the St. Lawrence area, renders the 
present change necessary. 

Kinds of rocks be characters of many of the rocks of the eastern areas have 
in the eastem already been described in the preceding chapter. Associated with the 
limestones, however, are certain blackish and bluish slates, which from 
their peculiar aspect are easily recognizable over a great extent of 
country. These are frequently thickly dotted with ochreous spots, 
probably resulting from the decomposition of a ferruginous dolomite 
or bitter spar. On fresh surfaces these spots have a pearly lustre and 
a brownish-grey color. Many of the sandstones also are similarly 
dotted, but the spots are generally smaller. The rocks have frequently 
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8 brownish tinge, and are charged with cubes of iron pyrites, gener- 
ally of small size, but at times reaching dimensions of nearly an 
inch. Near the contact with the granites, these strata are con- 
siderably altered, crystals of chiastolite and mica being produced, and 
a somewhat gneissic or schistose structure imparted for a short dis- 
tance from the granitic mass. In places the graphitic slates are 
minutely wrinkled, and quartz veins, oftentimes of considerable size, 
are observed at various points. 

The sediments which are found throughout the greater part of the The Central or 
area north of Lake Memphremagog, and on@either side of that River ares. 
sheet of water for several miles, differ somewhat from those of the 
eastern section. They consist mostly of different colored slaty rocks, 
often in large slabs which in places have been quarried for flag- 
ging stones, more particularly on the west side of the St. Francis 
River, in rear of Brompton Falls. The limestones are apparently 
confined to very limited areas, and in character are like those of 
Richmond and Hatley. As in the eastern area, the slates are fre- 
quently ochre spotted. They are also occasionally well defined by a 
regular alternation of color bands, black, grey or bluish, giving them 
a characteristic striped appearance, which on freshly uncovered sur- 
faces is very distinct. This feature of the slates is exceedingly per- 
sistent, certain bands being easily traced almost without a break from 
near the Vermont boundary northward beyond the Chaudière River, 
at which place they are well displayed on the road down the west 
side of the Gilbert stream. These slates are for the most part 
highly cleaved, and their bedding is very obscure, except where a good 
cross section is afforded by a cliff or cutting. In the vicinity of South Hard cherty 
Ham village, and in the northern part of the township of Ste. opal 
Camille, hard, cherty, felspathic-looking slates occur, which break with 
a conchoidal fracture, and very closely resemble strata seen at various 
points along the south side of the River St. Lawrence, as at Griffin 
Cove, Marsouin, etc., where they are associated with, and apparently 
form an integral part of, what has been regarded as the Hudson River 
or Utica formation. (See Geol. Sur. Rep., 1880-81-82, p. 18 pp.) 

The rocks of the western area have already been very fully me western 
described in earlier reports, and their lower or Cambro-Silurian age *"**- 
established. They presumably occupy much of the fiat country lying 
to the west of the ridges of altered slates and other metamorphic rocks 
seen at Arthabaskaville and which extend thence south-westerly towards 
the St. Francis River. They also occur in unconformable patches or Giusgutarnity 
narrow strips upon the older schists, and occupy depressions between to anderlying 
the Cambrian and Pre-Cambrian hills. Sections of the limestones 
from different and widely separated points show them to be largely 
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compused of organic remains, the microscopic examination of which 
proves them to belong to the Trenton group, their horizon being ap- 
parently about that of the upper portion of the Chazy formation. 

In 1847, Sir W. E. Logan found graptolites in loose pieces of slate 
on Lot 5, R. XIV., Bolton, now the township of Magog. It was 
stated that these were evidently not far removed from the place- 
whence they were derived. (See Geol. Sur. Rep., 1863-66, p. 31.)- 
During jlast season, 1886, an examination was made of this locality 
with the hope of finding these fossils in situ. This expectation was. 


ALT by Las W. realized by the discevery of highly graptolitic slates in at least two: 


Prof. Lap- 
worth’s 
remarks. 


T° places, the first on Lot 7, R XV., Magog, about 150 yards south of: 


the forks of the road along the west side of the lake; the second on the: 

eastern side of the lake, on Lot 19, R. II., Stanstead, in a cutting on the 
main road, about 100 yards north of the entrance to the grounds and 

residence of the late Sir Hugh Allan. The' fossils of both places 

appear to belong to the same horizon, and may be from portions of 
the same beds which appear on either side of a sharp synclinal that 
underlies the basin of the lake. They have been submitted to Prof. 

Lapworth, who has made a special study of graptolites, and he has. 
kindly reported on these as follows :— 


Lot. 7, R. XV., Magog. 


‘ Matrix, soft, thin-bedded and flaking silvery shales, greenish-gray- 
in color (originally black), apparently altered and spotted by contact. 
metamorphism. 


Dicranograptus ramosus, Hall. 

Diplograptus angustifolius, Hall. 

Diplograptus foliaceus, Murchison (—pristis, Hall.) 
Diplograptus perexcavatus, Lapworth. 
Climacograptus bicornis, Hall. 

Climacograptus cælatus, Lapworth. 


SS ee fe 


The fossils are all in a most miserable state of preservation, but all 
the forms named above are easily recognizable. These fix the age of 
the strata as Utica or Marsouin or Norman Kill, but somewhat higher 
in the series than the typical Norman Kill beds. They may safely 
be termed Upper Llandeilo or Lower Bala, and placed generally above 
or about the horizon of the Trenton or Utica rocks of the western 
area. 


Lot 19, R. IL, Stanstead. 


1. Diplograptus foliaceus, Murchison. 
2. Dicellograptus sp., allied to D. Forchammeri, Geinitz. 
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3. Dicellograptus divaricatus, Hall. 

4, Climacograptus perexcavatus, Lapworth. 

5. Corynoides calycularis, Nicholson. 

6. Dicranograptus sp. ? 

The state of preservation of these fossils is so poor that it is impos- 
sible to identify any of them with absolute certainty. They are all 
clearly of the same general facies as those of Magog, but better speci- 
mens should be obtained before the matter can be satisfactorily deter- 
mined.” 

The beds from which these graptolites were obtained are probably Crinoid stems. 

the same as those noted by Sir W. E, Logan in 1847, referred to above. 
They consist of greyish and blackish, often highly plumbaginous slates, 
with occasionally coarser sandy beds. A short distance south of the 
locality, on the west side of the lake, crinoid stems were found in 
ledges of similar slates along the road-side. 

The slates just described have a very considerable development, Distribution. 
They extend north-easterly through Brompton, Wotton, Ste. Camille 
and thence to the Chaudière. They have a breadth of ten to twelve 
miles in their widest part, which is in the township of St. George de 
Windsor. Throughout their whole extent they vary but Mttle in 
character, and can generally be recognized without difficulty, even 
though fossils are not often seen. 

Returning to the western area, we find presented in the townships of Complicated | 
Melbourne, Cleveland and Shipton one of the most puzzling problems "e#tern ares. 
connected with Eastern Townships geology, and concerning the true 
explanation of which much discussion has arisen. 

In the Geology of Canada, 1863, pp. 239-40, it is stated that “the 
lower black shales which are brought into view along the line of the 
Boyer and Stanbridge anticlinal, near Farnham, are intimately asso- 
ciated with thin black and dark grey limestones which contain fossils, 
the aspect of which is more recent than might be expected in the 
Potsdam formation.” The difficulty of separating these two series 
seemed so great that Sir Wm. Logan says :—“ Except, however, 
where such fossiliferous strata are known to occur, the black slates 
and limestones will be provisionally described as older than the 
Quebec group.” These rocks, on being traced to the north-east, Karly views of 
were found to extend continuously past the Kingsey ridge and to Logan 
occupy the valley between Danville and Richmond, whence they 
could be traced at intervals south-westerly into Ely and Stukely. 

While there is every reason to believe that the calcareous rocks of the 
Danville and Richmond depression are of the same horizon as the 
fossiliferous limestones of Farnham, it has been quite conclusively 
established, . already pointed out, by microscopic examinations of 
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Correct view of the contained organic remains, that these do not belong to the Pota- 


the structure 
first indicated 


by Dr. Selwyn. 


Structure at 
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vicinity. 


Gorge of the 
Nioolet River. 


Grand Trunk 
south of Dan- 
ville. 


dam, but are much more recent in age, and are, in fact, a part of the 
Trenton group, brought into their present position as has been pointed 
out by Dr. Selwyn in the publications mentioned, p. 6 3, by an intri- 
cate system of folding and faults. 

From Melbourne, north-east to a distance of several miles beyond 
Danville, the black limestones and calcareous slates form a very con. 
tinuous but generally narrow band, confined for the most part to the 
depression along which the Grand Trunk Railway is constructed. At 
several points the structure seems to be that of a true anticlinal in 
the calcareous beds, making them appear to underlie the great series 
of hard metamorphic schists and slates, with serpentines and quartziles, 
which constitute the prominent ridges on either side, and between which, 
in places, there appears to be a real conformity. Hence, it was 
formerly supposed that there was a regular passage upward from the 
limestones at the base into the overlying schists and associated rocks. 
On careful examination at other points, this apparent conformity is, 
however, found not to exist, since, by tracing these rocks to the north, 
the relative position becomes reversed and the limestones are found to 
rest at many points unconformably upon the altered rocks. These re- 
lations are well seen at Arthabaskaville, at Warwick, and along the road 
thence toward Kingsey Falls. At other points also, as at Trout Brook 
P. O., in Tingwick, and at several places between Castlebar and St. 
Patrick’s Hill, the limestones occur in patches, often of very limited 
extent, resting unconformably on the schists. 

The section which is perhaps most difficult of interpretation is that 
found in the Nicolet River at the gorge, about a mile east of the 
Danville road. At this point a well defined anticlinal is apparent in 
the black limestones, and on the south-east side these appear to dip 
regularly beneath highly metamorphic schists and hard quartzose 
rocks, The succession to the west is wanting at this point, the surface 
being largely covered with drift. There is nothing at this locality to 
disprove the apparent structure, except the more highly altered char- 
acter of the overlying series as compared with the fossiliferous charac- 
ter of the limestones beneath. To the north, however, on a road 
leading east from the main road which extends from Castlebar to St. 
Patrick’s Hill, a true anticlinal structure is seen, the lowest beds being 
hard metamorphic slates and schist, upon which the limestones are 
placed unconformably, an order of things which is noted at several 
other points in this direction. A somewhat similar structure to that 
found at the gorge of the Nicolet is exhibited along the line of 
the Grand Trunk south of Danville for some miles, where the 
calcareous beds are observed to dip apparently beneath the older 
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looking rocks on either side. Careful examinations of these localities, 
‘however, disclose the presence of profound faults throughout this 
whole region. The limestone strata near the contact with the over- Heavy faults. 
lying beds are frequently crushed and distorted, while there is often a 
wide diversity in the dips of the two series. In this way at the 
gorge also, where apparently a heavy transverse fault, just to the 
north of Danville Village, complicates matters considerably, we must 
refer the apparent superposition of the schists upon the limestone 
to the occurrence of a sliding fault, probably of considerable 
extent, by which the older measures have been thrust upward into 
their present position. 

South of Danville, towards Richmond, the position of this fault can Potton aad 
be ascertained with considerable accuracy. It evidently crosses the He 
St. Francis River, and extends towards the Vermont boundary, 
along the line of the Missisquoi River and Valley, as a similar dis- 
placed condition of the various rock formations is visible in this direc- 
tion. This, however, is an area which requires to be yet worked out 
in detail. 

To the north of Danville, the fault evidently continues in the direc- Danville and 

tion of the depression leading towards Warwick station. The surface 
is, however, 80 deeply covered with sand, and rock exposures are 80 
rare, that it has not been attempted to define its position with any 
pretence to accuracy. The limestones and calcareous slates of the 
newer series doubtless continue to occupy the valley in this direction, 
They are well exposed in the stream at Gilman’s mills, west of Dan- 
ville, and at several points further to the west, as indicated on the map. 
To the north their contact with the overlying schists which form a pro- 
minent ridge extending from the vicinity of Kingsey Falls to the 
‘crossing of the Ruisseau des Pins, at Warwick, is seen on Lots 24 and 
25, R. V., Tingwick. 

At Arthabaskaville, the contact, or superposition of the limestones Arthabaska- 
of the newer series upon the older schists, is seen at a mill on the east” ” 
branch of the Nicolet River, whence the former extend north-westerly 
to Arthabaska station, where they are again well exposed in the stream, 
dipping south-easterly, and showing the presence of a synclinal 
between these places. To the south-west of the former locality, the 
outline of the Cambro-Silurian keeps near the main road leading 
through St. Madore to Warwick, the characteristic fossiliferous lime- 
stones being seen about three-eights of a mile north-west of Warwick 
station, as well as at several points along that road. The connection p,ift covered 
Of the Danville area with the great area of the flat country west of 2247: 
Arthabaskaville has not yet been traced, owing to the covering of sand, 
but to the south-west the fossiliferous limestones show at several points 
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on the road along the west side of the ridge leading to Kingsey, as far 
as Lot 23, R. I., Warwick, whence their contact with the underlying 
series is again seen. 

Kingey Falls The contact of the limestones is further noted a short distance to- 

and French the west of Kingsey Falls, whence, with a curving outline, it extends in 
the direction of French Village. 

Present views  Lhat the views concerning the structure and relations of the two 

of the stracture aeries of rocks above described are probably correct, is evidenced by a. 
glance at the stratigraphical position of the Quebec group, as given in 
the Geology of Canada, 1863, where it is stated to be intermediate: 
between, and to comprise portions of, the Calciferous and Chazy. The 
horizon of the fossiliferous black limestones being conclusivoly estab- 
lished as not lower than Chazy, it is manifest that their assumed posi- 
tion beneath rocks which have formerly been regarded as the equiva- 
lent of the Levis and Sillery formations, but which are probably, in 
some cases at least, much older, cannot be sustained; and that the- 
peculiar stratigraphical relations now seen at certain pointe can only 
be .explained, as above described, by a series of faults and intricate 
infolding of newer with older rocks, a feature already pointed out in 
the preceding chapter as also affecting the position of certain Silurian 
areas. To the south-west of Richmond, the fossiliferous limestones. 
which have been recognized in the direction of Stukely are brought 
into intricato association with highly metamorphic strata through 

Fossils of similar agencies. At South Ely, fossils have been found in these 

South Ely. yocks which resemble those of Danville and Arthabaskaville, but the- 
precise outlines of these newer areas have not yet been traced. 

The areas of fossiliferous limestones and associated graphitic and 
calcareous slates just described are for the most part situated on the 
west flank of a broad belt of rocks of various characters, portions of 
which are highly metamorphic, resembling very closely Pre-Cambrian 
rocks of other localities; while other portions, much less altered, have 
more the aspect of Cambrian sediments. The consideration of these- 
groups will be presently taken up. 

Limestonesof At several points, resting upon the latter, more particularly in 

the St. Francitthe central area, similar limestones occur. These are seen on the 

Winasor: north side of the St. Francis River, on Lot 5, R. XII., Windsor, as well. 

West side of as on the south side of that stream. A considerable area is also found 

pe eps on the upper part of Sargent’s Bay, and in the vicinity of East Bolton 
and Peasely’s Corners, and, extending south of that bay, between the 
Sugar-loaf Mountain and the road up the west side of Lake Mem- 
phremagog. 

The limestones of the area lying to the east of the Massa- 
wippi and Stoke Mountain range, formerly regarded as Silurian, but 
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now proved, from the evidence of the contained fossils, to be Cambro- 
Silurian, have already been described. In the sections of rock from Fossils in the 
Hatley, the microscope revealed the presence of crinoids, and other piece lane 
fossils, like those of the Melbourne and Danville area. Their uncon- Nera ares at 
formity to the overlying Silurian fossiliferous beds was first pointed 
out by Sir Wm. E. Logan. (See Geological Survey Report for 
1847-48, p. 48.) 

East of the line which bounds the calcareous portion of this forma. Limestones of 


ee : | West Stewarts- 
tion in the eastern area, the limestones are rarely seen. With thetown.N.H., 


; ioe noted by Prof. 
exception of the limited outcrop in Barford, already noted, none were Hitchcock. 
observed till we reach the village of West Stewartstown, on the Upper 
‘Connecticut River, in the adjoining state of New Hampshire, where 

the silice>us limestones, presumably of this formation, have been 

observed by Prof. Hitchcock. (See Geology of New Hampshire, 1877, 

p. 41.) On the line of the International railway, about three miles 

west of Marston station, a small cat is made in limestone of this char- 

acter, and is the only indication of these rocks in this direction east of 

Robinson station. 

The calcareous beds, while not continuous to any great extent in probable struc- 
either direction, apparently occupy crumpled or possibly overturned fare onthe. 
synclinal basins in the ochre-spotted slates and sandstones, which 
might in this case indicate the denuded crests of small anticlinals, of 
which doubtless a number exist in the thirty miles between the meta- 
morphic ridge and the New Hampshire boundary. In no other way 
can we account for the enormous thickness which would otherwise 
result from such a continuous and regular series of north-westerly dips 
as are found in this area. 

The extension of these beds can be traced north-easterly to the Extension 
“Chaudière River, and thence in an apparently unbroken area along errr 
the boundary between Quebec and Northern Maine. The distribution 
of the several groups has not yet been worked out in this direction, 
but limestones similar to those just described are found on the north- 
east branch of the St. John River, indicating the presence of rocks of 
‘Cambro-Silurian age in that vicinity. 

On the Chaudière, between the outlet of Lake Megantic and the Distribution on 
junction of the Famine River, about three miles below the forks of the he ngper 
Du Loup, a distance in all of some forty-three miles, the rocks are for 
the most part argillaceous and micaceous slates, in places blackish and 
graphitic, with grey sandstones, some of which are hard and resemble 
quartzite, while others are schistose. Beds of sandy limestones, in many 
-cases too impure for burning, are seen at intervals, and the rocks are 
often intersected with veins of quartz, some of which may be auri- 
ferous. The character of the sediments in this area is similar to that 
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of those in the line of section between Massawippi and the New 
Hampshire boundary. 

On the Chaudiére, a belt of hard green quartz-schist, seamed with 
quartz veins, comes in on the west side of the Famine River. These- 
are associated with beds of hard, twisted altered slates, which in places 
are plumbaginous, and resemble in many respects the slates of the 
Ditton gold field. They are underlain half a mile lower down by hard 
felspathic schists, containing talcose matter, which in places pass into. 
gritty or schistose conglomerates. These doubtless belong to an older 
series. Thence to the Gilbert River hard irony slates and quartziferous 
schists, sometimes highly felsitic, occur. On the west side of the latter 
stream the banded slates of the Wotton area are again seen, and are 
here apparently the continuation of the middle or St. Francis River 
division of the Cambro-Silurian, described in former pages, and which. 
can be traced through Garthby and Price to this point. Further de- 
tailed examination is, however, necessary to work out the exact 
structure of the several groups of widely differing rocks in this section. 
Except in bands of black and grey graptolitic slates on either side 
of Lake Memphremagog and in the areas of dark fossiliferous lime- 
stone of Hatley and other places, no fossils have been found through- 
out any part of this Cambro-Silurian area, presenting in this respect 
a marked contrast to the areas of Silurian rocks. At one point on the- 
International railway, between Spring Hill and Marston stations, 
certain markings which somewhat resemble fucoids, but the nature of 
which is uncertain, were found in the sandy slates. The Cambro- 
Silurian age, assigned to these rocks in the present report, is based 
chiefly on the fact that they are intermediate between the black 
fossiliferous limestones already mentioned, and a series of black 
wrinkled slates and schistose, though often massive, sandstones, which 
constitute the rocks of the gold fields of Ditton, Emberton, and the 
country about the head waters of the Du Loup, and which in char- 
acter precisely resemble those of the gold fields of Nova Scotia, long 
regarded as of Cambrian age. 

It is possible, however, that a portion more immediately overlying 
the older, or what must be now regarded as the Lower Cambrian, may 
belong to the upper part of that system, but at present we have no 
palæontological evidence to warrant such a separation, and they are: 
therefore described as a portion of the Cambro-Silurian system. 

Throughout the area in question, intrusions of granite are frequent. 
At times these occupy large areas, at others they form bosses of limited 
extent, or even occur as dykes. Their action upon the strata in con- 
tact with them is everywhere the same, producing a high degree of 
metamorphism, well indicated by the presence of crystals of mica, 
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chiastolite and staurolite, and at times by the development of a gneissic Development 
structure in the sandstones, while the slates frequently assume dde 
schistose appearance, differing but little from that observed in the ™™°™* 
older crystalline rocks. Similar metamorphism is at times noted at 

points far removed from any visible granitic exposure. in such cases 

it is probable that the granite is at no great distance below the 

surface. This feature is observed at the marble quarries in Dudswell, 

where the metamorphism, is evidently local, and presumably proceeds 

from the presence of underlying masses of granite rock. In places, 

where these granite masses now form hills, with an elevation of 

800 to 1,000 feet above the surface of the surrounding country, the 
denudation of the slates and sandstones around their base must have 

been enormous.* 


C. CAMBRIAN. 


Underlying the great series of slates, sandstones and limestones just stratigraphical 
described is a second series in many respects resembling these, but postion of the 
with no calcareous beds in so far as has been ascertained, nor any fossils seks: 
which would definitely fix their precise age. In position they are 
intermediate between what are now held to be Cambro-Silurian sedi- 
ments, and the crystalline schists presently to be considered, and 
which are now admitted to represent, in part at least, the upper 
portion of the Archean or Huronian system. 

These rocks present a considerable variety of characters, embracing Characters of 

; e various 
slates of various colors, purple, black, green and grey, along with rocks. 
sandstones—often so highly quartzose, as to form in places a hard 
quartzite—quartziferous schists and conglomerates. The sandy and 
quartzose beds are very similar to some of the so-called Sillery sand- 
stones of the Quebec group, and the few indistinct fossils that have 
been found in similar slates elsewhere are considered by Prof. Lap- 
worth to be of Cambrian age, while other parts of the series may 
perhaps represent some of the lowest members of the same system. 

The conglomerates are of two kinds, the one largely composed of sirens 
pebbles of granitoid rock, quartzite, slates, and hard felspathic schist, rates. 
in a slaty or sandy paste, the other, which may perhaps more properly 
be regarded as an agglomerate, is largely made up of dioritic pebbles in 
a dioritic paste, with some intercalated beds of sandstone and hard grits. 

Portions of the slate series are schistose, finely wrinkled and often 
pyritous. The paste of the conglomerates is at times also schistose, 
and frequently has talcose m&tter disseminated in it. 


* I do not concur in the explanation which regards the granite as the cause of the metamor- 
phism. It is itself, I believe, as much a part of the effect of the metamorphosing agencies 
as is the present condition of the other rocks referred to.—ALFRED R. C. SELWyn. 
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These rocks are apparently unconformable, and in places clearly so, 
to the bluish and banded slates and limestones of the Cambro-Silurian 
system on the one hand, while they are in like manner uncomformable 
to the underlying ridges of crystalline rocks, from the debris of which 
they are largely formed. 

As compared with the rocks of the St. Lawrence area, these are on 
the eastern side of the central axis, distinguished by an almost entire 
absence of limestone conglomerates which form so conspicuous a feature 
in the former. Such conglomerates are, however, found in at least two 
places, the first on lots 5 and 6, Range IX., Chester, the second on lot 
25, Range V., Weedon. The slates, more especially in the lower 
portion, are often schistose, and have a minutely wrinkled and ligneous 
aspect. The sandstones also are frequently schistose, and in places have 
almost a gueissic structure, as if subjected to great lateral pressure, 
or shearing, and, as a whole, are more quartzose than those of the 
Cambro-Silurian system. In places, quartz is very abundant in the 
form of veins, which range in size from mere threads to a thickness of 
several feet, and occasionally interlace in all directions. 

The rocks which are now regarded as Cambrian for the most part 
flank the ridges of crystalline schists and gneissic rocks. They are well 
seen in connection with these on the extension of the Sutton Moun- 
tain anticlinal to the north-east, where they are largely developed in the 
townships of Shipton, Tingwick, Chester and Wolfestown. The Cam- 
brian strata at times appear to lie in intricately infolded basins, at 
others they are seen to lap around the ends of the ridges of 
older rocks. They are divided into two great areas by the Stoke 
and Massawippi Mountain range, the more westerly underlying 
the CambroSilurian rocks of the St. Francis River areas, while 
that to the east presumably underlies the stretch of country be- 
tween this range and the New Hampshire and Maine boundary. The 
rocks in both areas are to a large extent affected by crumpling, but this 
is perhaps less apparent in the eastern area, where, after passing the 
calcareous beds mentioned in the last chapter, there appears to be a 
somewhat gradual passage to lower strata as we reach the eastern 
limit, and in this direction it has been found difficult to draw any 
sharply defined line between the two systems. 

To the lower or Cambrian system, Prof. Hitchcock has referrod a belt 
composed principally of blackish, wrinkled slates and schistose sand- 
stones which form a ridge extending north-east from the vicinity of 
Canaan, between Hall’s and Indian streams, to the Quebec boundary, 
(see map accompanying Geology of New Hampshire, 1877) and which 
presents a well-defined anticlinal structure. This anticlinal can be 
easily recognized in the adjoining townships of Emberton and Ditton, 
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whence it can be traced to the north-east, past the outlet of Lake Extension of 
Megantic to the road up the Du Loup, or main branch of theara ne 
Chaudière, where it is seen on Lot 25, Kennebec Road Range, in 

the township of Liniére. Throughout its whole extent, the rocks 

are alike, though perhaps there is a somewhat less percentage 

of the black slates to the north-east. Quartz veins, running for the 

most part with the bedding, though at times transverse to it, are 

found at many points. Some of these are undoubtedly auriferous, as 
evidenced by the quantity of loose and coarse gold found in the valley 

of the Little Ditton and on the several branches of the Chaudière, the 

gold at times being found, with ragged quartz attached, in close 
proximity to quartz veins. Their auriferous character is als clearly Auriferous | 
shown by the official assays of the quartz, from a number of leads (see 

Geol. Survey Report 1863-66, Hunt and Michel) and more fully referred 

to in the chapter on Economic Minerals. Argentiferous galena, is also 

found in considerable quantity and of a richness which promises 
profitable returns, if economically and properly worked, more especially 

in the townships of Risborough and Marlow. A fair percentage of 

gold, reaching half an ounce to the ton, has also been obtained from 

one of the veins of the Marlow Silver Mines by Prof. J.T. Donald, of 
Montreal; and according to Prof. E. Pagé, of Laval University, the Silver ore. 
silver in one of the veins ranged as high as 430 ounces to the ton, 

while in others yielded from 29 to 260 ounces. 

What is now regarded as probably the line separating the Cam- Probable line 
brian rocks of Emberton and Ditton from the Cambro-Silurian of the between the 
eastern area, crosses the road from Ditton, through Auckland, about the > Cambro- 
Lot 46, R. I., Emberton ; those to the east being principally the black ares 
slates and gneissic or schistose sandstones of the goid series, while to 
the west are the banded and ochre-spotted slates and pyritous sand- 
stones, associated with the limestones already described. At several 
pointe, however, in the great Cambro-Silurian area to the west, as on 
the roads between Sawyerville and Martinville, out-crops of hard, 
quartz-veined slates and sandstones occur, from which gold has been 
reported, and which may be the cresta of Cambrian ridges exposed 
by denudation, but the separation of which from the Cambro-Silurian 
is not at present practicable. 

In character and aspect, the gold-bearing slates of Ditton and the Resemblance 


area to the north-east, almost exactly resemble, as already intimated, a ne ee 


the rocks of the Nova Scotia gold series. This is seen in the peculiar the Nove Boot 
wrinkled appearance of the black slates, with similar quartz-veins, ®°! series. 
while much of the massive sandstone is almost precisely similar to 

the so-called whin of the eastern coast. Near the United States 


boundary, these rocks rest upon greenish chloritic and felspathic 
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schist, with diorites and gneisses, the former of which are sometimes 
massive, at others slaty, and hold quartz and epidote. Their contact 
with the Cambrian on the road which leads south through Emberton is 
seen about the line between ranges IT. and III. Further south, on the- 
height of land overlooking Lake Sophy, the rocks are hard felspathic 
schists of Huronian aspect. The line between the Cambrian and older 
series, while it cannot be followed closely, owing to wilderness and 
drift-covered country, is supposed to extend in a nearlystraight course 
north-easterly to the upper end of Lake Megantic. On the Inter- 
national railway, it crosses about two miles west of the summit of the 
pass through which the railway enters the state of Maine, the last 
Huronian rocks seen in this direction being greyish-green talc- 
ose, smooth and wavy schists; succeeded, a little further west, by the 
greyish schistose sandstones and black and grey slates of the Cam- 
brian series. 

Near the lower part of the exposed Cambrian slates, large ledges of 
purple-tinged chiastolite-schist occur, with hard, green and whitish- 
grey altered sandstone, interstratified with blackish-grey schistose 
slates and grits. The presence of the chiastolite crystals is probably 
due to the influence of a great mass of granite, indications of which, 
on the west side of the lake, are seen in veins of small size. The 
chiastolite schist has a breadth of halfa-mile northward from the 


‘granite mass. While these schists are also found in the Cambro- 


Silurian areas near the granitic rocks, their alteration does not appear 
so marked as in those just described, the areas being generally quite 
limited; but in the Cambrian, certain belts are found, as shown by 
the large blocks seen at various points, which are studded with large 
and coarse crystals of staurolite, exactly like the staurolite schist seen 
in the Nova Scotia series near the contact with the granites. These 
have not yet been found in any part of the Cambro-Silurian areas. 

The Cambrian rocks, associated with the central, or principal 
metamorphic belt, present characters somewhat different from those- 
just described. Prominent among these are considerable areas of con- 
glomerates, already briefly noted, which apparently form the lowest 
beds of this group, and are in part described in the Report for 1877-78, 
p. 3 4, where their horizon is stated to be presumably that of the lower 
portion of this system. The volcanic agglomerates are more particu- 
larly developed in the western portion of the area, while the true con- 
glomerates, composed of débris of the old ridges in a slaty paste and 
with slaty bands throughout, are well seen in the eastern part. They 
are well displayed on lots 2 to 6, ranges III.-IV., Orford, in rear of the 
city of Sherbrooke, whence they can be traced in an almost continuous. 
belt to Lake Aylmer. North of this they appear in force on the road 
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from D’Israeli station, on the Quebec Central railroad, to the head of 
Lake St. Francis, on lots 21 to 30, ranges IT. and III., Price. Asso- Siliceous grits. 
ciated with these, are heavy beds of siliceous grits, occasionally holding 

scattered pebbles and containing grains of clear quartz from the size 

of pin-heads up to nearly half an inch in diameter. What is probably 

the further continuation of this belt appears on the Chaudiére between 

the Famine and Gilbert Rivers, the characters of which have already 

been described in the preceding chapter. 

To the south-west of Sherbrooke, these conglomerates have a cOn- Massawippi 
siderable development along the flank of Massawippi Mountain and on dus 
the road between the head of Massawippi Lake and Magog, where they 
rest upon greenish, chloritic schists, and are in turn unconformably 
overlapped by the banded and spotted slates of the Cambro-Silurian 
system. 

Another group of rocks, well defined in character and easily recog- Cambrian slates 
nized, at several pointe overlying unconformably the crystalline schists and vicinity. 
of the Sherbrooke ridge, and intermediate between these and the gra- 
phitic limestones, consists for the most part of dark-grey, often blackish 
schistose slates, somewhat glossy and in places thickly filled with cubes 
of iron pyrites. The surfaces are minutely wrinkled, and they closely 
resemble the wrinkled black slates of the Ditton gold fields, as well as 
portions of what have been regarded as Cambrian or possibly lower 
Cambro-Silurian slates in New Brunswick. These have an older and 
‘ more altered aspect than the ordinary slates of the Cambro-Silurian 
area of the St. Francis basin. They are exposed in the vicinity of 
Lennoxville and on the road to the south-west in rear of that place, 
also along the Belvidere road south of Sherbrooke and on the east sido 
of the Magog River and Little Magog Lake, where they contain quartz 
veins, which have been opened up in the search for gold. They extend Theirextension 
from the south-west part of Massawippi Lake along the south side of 
the high metamorphic ridge, known as Bunker Hill, and thence along 
the north side of Fitch Bay to the shore of Memphremagog Lako at 
Magoon’s Point. In this section, they appear to dip beneath the 
schists, as do also the graphitic limestones on the south side of Fitch 
Bay, a peculiarity of structure due, doubtless, to an overturned synclinal, 
as well as to a probable line of fault along the east side of the meta- 
morphic ridge from this locality to Lennoxville and beyond. 

In the counties of Wolfe and Richmond, other areas of rocks, pre- Cambrian of 


d 
sumably of this age, occur, intimately associated with the crystalline Richmond 


schists. Throughout this section, the prevailing dips of the several eae 
formations are to the north-west, and an apparent conformity exists 
between the crystalline portion and the slates and quartzose beds. 


This peculiarity, however, appears to be due in great measure to 
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intimate infolding, whereby the comparatively unaltered slates are 
made to appear as integral parts of the older schist series. 
Intricate asso- At some points, also, more especially near the extremity of the 
en ne ridge, the slates are seen to overlap or sweep around in such a 
manner as to indicate an unconformity between the two sets of 
rocks. The slates of the upper portion are of various colours, purple, 
green, grey, and black, and no fossils have as yet been found at any 
Resemblance point throughout their entire extent. They resemble the dark-red and 
brian of the St, olive colored slates, &c., along the St. Lawrence, which are now re- 
garded as older than the Levis graptolitic zone, and underlie uncon- 
formably the black limestones of Warwick and Danville. Tho asso- 
ciated quartzose grits often contain blebs of clear quartz, resembling 
in this, as well as in other particulars, much of the rock seen in the 
vicinity of the quarries near Sillery Cove, above the city of Quebec, 
and they are presumably of the same age. The slates are also fre- 

quently cut by quartz veins like those of the Ditton gold field. 
Volcanic rocks Closely connected with the hard quartzites, schistose grits and 
ta bpp th ‘0 slates just described, is a considerable development of volcanic rocks, 
which include diorite, dioritic agglomerate and breccia, dioritic schist, 
diabase and serpentine, etc. These form a well defined belt, extending 
from near the Vermont boundary west of Memphremagog Lake, with 
some interruptions for nearly or quite 150 miles. It crosses the river 
St. Francis a short distance east of Richmond, and the Chaudière in 
Theirextent. the vicinity of the Bras stream. This series is separated from the 
metamorphic and other rocks of the Sutton Mountain anticlinal by a 
fault, probably of considerable extent, clearly indicated in the depres- 
sion between Richmond and Danville, whence it can be traced south- 
Faults. west down the valley of the Missisquoi River.* Indications of other 
faults of greater or less extent are also seen at various points, more 
particularly in the valley of the Nicolet, north of Danville, but the 
difficulty of tracing these in a country so largely covered with drift is 

such that their accurate delineation cannot now be attempted. 
‘Their relations ‘Lhe rocks of this series are fully described in the Geological Survey 
fret pomted Report, 1877-78, pp. 5 and 7 a. After crossing the St. Francis, the 
SOIN: principal area extends with a uniform width almost to the northern 
boundary of the township of Shipton, when it suddenly bends to the 
eastward and terminates in the great mass of dioritic rock known as 
Distribution the Little Ham Mountain. The continuation of the same belt re- 
northward. appears in the prominent ridge known as Big Ham Mountain, a 
distance of about four miles intervening, which is occupied by slates 
ot Cambrian aspect. From Big Ham Mountain the volcanic group 





* This is the Potton and Danville fault described by Dr. Selwyn in Vol. I., Trans. R. S.C., 
pp. 12-18. 
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continues almost without a break, and with a considerable breadth 
through the townships of Ham, Garthby, the eastern part of Wolfestown, 
and Coleraine, into Thetford, and includes the celebrated asbestus-bearing 
serpentine of this section. In all these areas the serpentines are closely à ssociati¢n of 
associated with the diorites, of some portions of which they are *erpentines 
undoubtedly, in part at least, an alteration product. Their relations '™* 
can be well studied along the line of the Quebec Central railway north 
of Coleraine station and on the road between that place and Wolfestown, 
where in the vicinity of Belmina P. O. they are seen in direct contact 
with the black Cambrian slates on the one hand, and with hard whitish 
granulite on the other.* The latter, which sometimes assumes tho 
nature of a granite, frequently occurs as huge masses or dykes cutting 
the serpentine rocks, both here and at Black Lake and Thetford, 
These rocks will be described more fully in a subsequent chapter. en 
From the consideration of the facts here presented, the presence several Cam- 
of three well defined Cambrian areas is recognized. Of the most oi 
easterly, or that near the New Hampshire and Maine boundary, the 
western limit is a tolerably direct line from the northern angle 
of the boundary in Emberton, to the line between Ranges VI. and 
VII. Metgermette, its eastern limit passing into the adjoining state 
about the line between Spalding and Risborough, in which direction it 
rests upon the Pre-Cambrian rocks which constitute the range of 
mountains forming the height of land along the International boundary. 
The second is exposed on either side of the Stoke Mountains and 
Sherbrooke anticlinal, whence it extends in a belt from four to six miles 
in width to the Chaudière, concealed in places by overlying beds of 
Silurian and Cambro-Silurian age, and separated from the eastern area, 
by the ‘great Cambro-Silurian crumpled synclinal of Compton and 
Beauce, while the third or western area also appears on both sides of 
the Satton Mountain anticlinal, overlain in its central part by the 
great Cambro-Silurian basin of the St. Francis River area in the east, 
and by the black limestones of the Arthabaska district to the west. 
The rocks of the western area are much more irregularly distributed 
than in either the central or eastern section. 


A.B. PRE-CAMBRIA N. 


In the early reports of the Geological Survey up to 1869, no Pre- 
Cambrian rocks were recognized in the Eastern Townships. The areas 
of crystalline schists, gneisses and limestones, with the serpentines 
and associated strata, were all referred to the several divi- 





*A similar contact with the black slates is well exposed on the Bras stream about three 
miles up from the Chaudière River.—A. R. C. SeLwyx. 
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Early views sions of the Quebec group, viz., the Levis, Lauzon and Sillery, of 
concerning the which the Levis was held to be newer than Potadam, while the Sillery, 
oe in which a great variety ol rocks were included, was considered the most 
’ recent, and these highly metamorphic rocks were supposed to be the 
equivalents of the two formations, Calciferous and Chazy, as developed 

along the south side of the St. Lawrence, their different aspect being 

due to an intense regional metamorphism which had affected the rocks 

of the Green Mountain range and of its extension into the province of 

Quebec for many hundred miles. In 1869, in the report of the late Mr. 

James Richardson on the country between the Chaudiére River and 
Temiscouata Lake, the presence of an older series, composed of quart- 

zites, slates and conglomerates, which were regarded as belonging to 

the Potsdam formation, was recognized. (See Geol. Survey Report 

1866-69, p. 120.) No attempt was, however, mado to trace these older 

rocks to the south-west of the Chaudiére, and the remarks in the 

Report referred to do not appear to have been intended to apply to the 


area now under consideration. 
First official 


publication | The first official publication on the part of the Geological Survey, in 
existence of which dissent from the views expressed in 1863 was made, is found in 
am 


by Dr. Selwyn the Geol. Survey Report 1817-78 (Dr. Selwyn) pp. 3 and 14 a, where 
oes it is stated that the crystalline portion of the Quebec group evidently 
belonged to a much older system than that hitherto assigned to it, 
and that, in part at least, it included rocks of Huronian and Lower 
Cambrian age, which were found to be non-fossiliferous, and were held 
to be distinct from the fossiliferous portion of the St. Lawrence area, 
which contained a fauna, apparently partly of Cambrian and partly 
Subsequent Of Cambro-Silurian age. The views here expressed were put forward 
pares in greater detail in the Transactions of the Royal Society of Canada, 
Vol. I., 1882 by Dr. Selwyn, and re-stated in the Geol. Survey Report 
for 1880-81-82, p. 2 A, as well as in his Descriptive Sketch, etc., 1884. 
As the change of views above mentioned has led to considerable 
discussion, a brief sketch of the structure of this portion of the 
province, as brought out by the examinations of the last two years, 

may here be presented. 
General sketch Between the Maine boundary and the great plain of the St. 
eet Lawrence valley, which may be said to have its eastern limit at 
Athabaskaville, three prominent hill features are observed. Of these, 
the first, and most easterly, is seen in the height of land which constitutes 
the International line between the province of Quebec and the states 
of Maine and New Hampshire ; the second is the Stoke Mountain 
range and its extension in either direction, and the third forms the 
broken and hilly country of Wolfestown, Chester, Tingwick and 
Shipton, which may be said to mark the prolongation in part, at 
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least, of the principal range of the Green Mountains, the most 

prominent part of which, after entering Canada from Vermont, is seen 

in Sutton Mountain, which attains an elevation of about 4,000 feet. Three principal 
These ridges indicate three well defined anticlinals, approximately 

parallel to each other, the intermediate synclinals being occupied 

by the Cambrian and newer rocks already described. 

The rocks of the easteru areas are described by Prof. Hitchcock in Lyman and. 
the Geology of New Hampshire, 1877, and indicated in the map en BORD 
accompanying that Report as belonging to his Lyman and Lisbon 2% resrded 
groups, and are held to be of Huronian age. They consist of tough, Character and 
greenish granites, in places resembling a protogine, with talcose, {i*zipution in 
chloritic and micaceous schists, fine grained gneissic granites and | 
smooth talcose slates, which extend across the south-eastern portion of 
Quebec for some miles, occupying the south-eastern part of the town- 
ships of Emberton, Ditton, Woburn and Clinton, which lie to the south 
and south-west of Lake Megantic and the eastern portion of Ditchfield, 
and probably alsoa narrow margin in Spalding, although, owing to the 
unoccupied and inaccessible character of this area, the exact outlines 
are to some extent conjectural. Stratigraphically, they underlie Relationsto the 
the rocks of Ditton, which have already been described as of Lower 
Cambrian age, and like the slates and whins of the gold series of 
Nova Scotia. The reasons, therefore, for assigning these border rocks 
to a Pre-Cambrian horizon may be considered as fairly conclusive, 
but as much of the country is at present inaccessible, or so largely 
covered by drift, as to conceal the underlying strata, it is highly 
probable that limited areas of Cambrian and other slates may occur, 
especially in Woburn and Chesham, the outlines of which cannot now 
be mapped. 

The anticlinal axis, seen in the Stoke Mountain range, and already stoke Moun- 
alluded to in a general way, can be traced from the shore of Memphre- ‘ir *tislinal. 
magog Lake north-east past the city of Sherbrooke, where it is well 
exposed, and thence to Lake St. Francis. East of Lakes Weedon and 
Aylmer, it forms a ridge, with an elevation of 500 to 600 feet above the 
water of these lakes, and extends for more than twenty miles in 
length. The rocks are hard, flinty, greenish, white-weathering, fels- 
pathic schists, with talcose, chloritic and quartziferous slates. Near the Ridge east of 
suromit of the ridge, on the road from Gould to Weedon, masses of gra- L**° 4vimer. 
nitic and dioritic rocks occur, as well as dolomitic schists, the whole pre- 
senting a marked resemblance to Huronian strata. The dolomitic portion 
is sometimes much decomposed, and on weathered surfaces is of a deep 
orange color. This ridge has a maximum breadth of about three miles 
on the road from Lake Aylmer to Stratford. It is separated from the 
mass of the Stoke Mountain range by the overlap of the Silurian lime- 
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Small outerop Stones and slates of the Dudswell basin, but a small outcrop of gneissic 

near Weedon ond felspathic rocks, the debris of which enters into the composition 
of the overlying Cambrian conglomerates, is seen about half a mile- 
north-west of Weedon church. 

Stoke Moun- The principal mass of the Stoke Mountain range extends from the 
road leading from Dudswell Corner to North Stoke, southwest into the 
township of Ascot, with an elevation of 1000 to 1200 feet above the 
River St. Francis. It consists of hard gneissic felsite, granitic gneiss, 
hard felspathic schist, chloritic, talcose, and micaceous schist, with 

Bidge south of diorites. Through the township of Stoke it presents a serrated ridge, 

but approaching the St. Francis between Sherbrooke and Lennoxville, 
it rapidly sinks, and is apparently separated from another area on the 
south side of that river by a belt of black slates, probably of Cambrian 
age, which cuts across the range in a well defined depression. The 
ridge again appears on the south side of the St. Francis and extends 
south-westerly, attaining an elevation of 1000 feet above the river, on 
Lot 9, R. XI, of Ascot, just east of the Belvidere road, sinking thence 
Massawippi  tO the foot of Lake Massawippi. Another prominent belt, known as 
'  Massawippi Mountain, extends for several miles along the west side of 
Massawippi Lake, with an elevation of 800 to 900 feet above its surface. 
Thisis also broken across at the upper end of the lake by the depression 
through which the road to Magog passes from Ayer’s Flat, but imme- 
diately reappearing under the local name of Bunker Hill, it con- 
tinues with considerable persistence along the north side of Fitch Bay 

to Lake Memphremagog. Many of the schists in this area are highly 
nacreous, and they constitute the principal copper bearing belt in 

Anticlinstat this direction. The axis in the chloritic and epidotic rocks is seen in 

Sherbrooke. the lower part of the Magog River, which flows through the city of 
Sherbrooke, whence it can be traced across the St. Francis into Ascot 
and Stoke. 

The age of these metamorphic rocks is inferred from their general 
lithological character, as well as from the fact that they are appasently 
unconformably overlain by the Cambrian slates and conglomerates 
so well exposed in the neighbourhood of Lennoxville and in rear of 
Sherbrooke. 

The Western or The western division, concerning which most difference of opinion 

ee has arisen, is that which has been already referred to as forming the 

Macs extension of the Green Mountain or Sutton Mountain range, the rocks 

Prof. Hiteh- of which, in Prof. Hitchcock’s map of Vermont and in the accompany- 

cock’s views. ing sections, are described under the head of Green Mountain gneiss, 
and held to constitute the basal portion of all the formations in this 
direction, in this agreeing with Dr. Selwyn’s determination published 
in 1877. In this map, the anticlinal structure of this complicated 
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area is well pointed out. As much of the confusion which exists as to 
the correct interpretation of the geology of this part of the Eastern 
Townships has arisen in connection with the structure of this range, 
the several opinions bearing upon it which have appeared from time 
to time may here be briefly stated. 
The earliest mention of this mountain is found in Logan’s Report for Early views as 


1847-48, p. 52, where it is described as “ standing between two anticlinals, of of the Sutton” 


which run into one, and might, therefore, be supposed to possess a Mountain 4s. 
synclinal form ; the strata were, however, observed to maintain dips, 
generally at high angles, in opposite directions from the axis of the 
mountain, with much constancy, on the Sutton and Potton, the Brome 
and Bolton and the Stukely roads, which the axis crosses, and the 
probability of this anticlinal form seems to be supported by one or two 
facts in Ely which require further examination. The anticlinal form 
of Sutton Mountain would appear to throw the two eastern ‘belts of 
associated dolomites, soapstone and serpentine in Sutton Valley into 
the shape of a trough, and they would probably join northwardly a 
few miles beyond Stukely Mills.” On page 53, it is also stated “ that 
the rocks above described in connection with the Sutton Mountain 
anticlinal occur north-easterly to the Chaudiére.” 

In Geology of Canada, 1863, p. 251, while the same apparent general Views expres- 
anticlinal of Sutton Mountain i is described, it is stated that “it may in- Oan., 1868. 
clude the whole or a portion of the Sillery sandstones, which, standing 
in an anticlinal attitude, would seem to have resisted or escaped the de- 
nuding forces that have worn out the valleys on the anticlinals of 
Sutton and Potton.” On the hypothesis then advanced, that the 
Sillery formed the upper member of the Quebec group, the fact that 
the rocks supposed to be of this age constituted the apparent axis of this 
range could only be accounted for on the theory of a double inverted 
synclinal. In pursuance of this theory it is there stated that “the 
belts of magnesian rocks which are at the base of the mountain on its 
opposite sides, should in this structure be carried to a junction on the 
central anticlinal axis after turning on the synclinals which occupy 
the two flanks of the mountain, but though these belts have been traced 
northward for upward of twenty-five miles, their point of union has 
not yet been observed.” 

Though the area above described does not appear in the accompany- 
ing quarter-sheet map, the explanation of the structure above quoted 
is held to be important and almost necessary for a clear under- 
standing of the stratigraphical relations of the various groups seen 
in the third area in the north-western portion of the map above 
referred to. 

The a of inverted synclinals, which is requisite to explain the 
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Probable lower 2Pparent lower position of the Sillery, becomes unnecessary if we 
position of the regard the so-called Sillery as constituting the lowest member of the 


Views of Dr. 
Selwyn, 


True antiolinal 
structure. 


Great fault 
ween the 
moun 


Quebec group, a supposition which appears to be fairly well sustained 
by the work of the last few years along the south side of the St. Law- 
rence, see Geol. Survey Rep. 1880-81-82, p. 31 pp. and still less so 
if we take the more reasonable view that the axis of the Sutton 
Mountain range is not composed of rocks belonging to any portion of 
the Quebec group, but rather toa much older series, either Lower 
Cambrian or Pre-Cambrian in age, as asserted by Dr. Selwyn since 
1877 and in his various subsequent publications, enumerated page 6 J 
of the present report. 

The latter view is alsu supported by the apparently regular anticlinal 
structure pointed out by Sir Wm. Logan in the reports quoted 
above, as well as by the lithological characters of the rocks which 
constitute the mountain range, and by the sequence of formations on 
either side. To the east, in the valley of the Missisquoi River, we find 
these metamorphic rocks in abrupt contact with those which comprise 
the volcanic group of Dr. Selwyn, and which are now described in this 
Report under the head of Lower Cambrian ; this contact is marked by 
a line of fault, which undoubtedly represents many hundreds if not 


seriesandthe thousands of feet, while to the west there is an apparently regular 


Silurian. 


Extension 
northward of 
the Sutton 
Mountain 
anticlinal. 


upward sequence as far as Frelighsburg, near which place the rocks of 
the anticlinal are overlapped by sediments of lower Cambro-Silurian 
and possibly by those of upper Cambrian age.* 

The north-east extension of the Sutton Mountain anticlinal reaches 
the St. Francis River in the vicinity of Melbourne, whence it con- 
tinues with a regular course to Danville. The relations of the 
various groups of rocks in this direction, as well as in the town- 
ship of Ely to the south, are very obscure, owing to the presence 
of several faults, which have apparently brought the Cambro- 
Silurian fossiliferous strata into close proximity with those of much 
lower horizons. Near Danville, the anticlinal is deflected more to the 
east, and so continues to the vicinity of the line between the townships 
of Ham and Wolfestown, when it gradually resumes its more north- 
erly and normal course. The axis is well seen near the village of 
North Ham; thence passing through the western part of Wolfestown, 
it crosses the township line of Halifax between Ranges I. and IL, be- 
yond which it has been traced by Dr. Selwyn, though aot in detail, 
through Ireland to beyond the Chaudiére River, which it crosses in the 
vicinity of Beauce Junction. The rocks of this area in Wolfestown 
and Chester are precisely similar to those seen on the road between 
South Bolton and Knowlton. 


* See Section, Quebec Group in Geology, p. 12, Vol. L, Transactions of the Royal Society of 
Canada. 
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In Shipton and in the southern part of Tingwick, the older Overlepping 
rocks of the anticlinal are apparently concealed by the Cambrian 4/39 ea 
and Cambro-Silurian sediments, which throughout Chester and in Pris 
part of Wolfestown appear to occupy areas of considerable extent, 
superimposed upon the crystalline schists and kindred rocks after the 
manner of infolded basins. Frequently, an apparent conformity exists 
between the two series, the upper of which may possibly mark the 
southward extension of the rocks which were described by Mr. 
Richardson, Geol. Survey Rep. 1866-69, as probably of Potedam age. 

A fourth but limited area of Pre-Cambrian rocks occurs in the town- Pre-Oambrian 

ship of Garthby, and is well seen on the road leading from Sanborn to eared 
D' Israeli station on the Quebec Central railway. The rocks are greenish | 
chloritic, and often highly micaceous schists, frequently with dissemi- 
nated crystals of some greenish mineral, which has the aspect of chlorite. 
Talcose schists also occur in this belt, which has throughout a de- 
cidedly Pre-Cambrian character. It is snrrounded by Cambrian sedi- 
ments and is intersected by the dioritic and serpentinous masses which 
extend north from Big Ham Mountain. 

The areas which have just been described constitute the principal Copper-bearing 
copper bearing belts of the Eastern Townships. Copper ores are found SE 
at many points throughout their whole extent; and in this respect as 
well as in lithological character they closely resemble the copper-bear- 
ing rocks which form the upper part of the Pre-Cambrian of New 
Brunswick and the Huronian of the Bruce Mines, etc. A very manifest their similar- 
similarity is also observed between these rocks and those which are if the Ar, 
now classed as Archæan in Scotland and England, and which by some Rndend 
authorities are held to constitute the upper members of the Pre-Cam- 
brian, while by others they are regarded as forming the basal portion 
of the Cambrian system. They have been described, by Dr. Hicks, in 
Wales, under the names of Dimetian, Arvonian and Pebidian. Whatever 
may be the exact age of these altered rocks, their present aspect entitles 
them to be classed as very ancient sediments. And though, in view 
of the great alterations which may result from intense regional 
metamorphism, there is no reason why many of the ordinary sedimen- 
tary rocks of Cambrian, Cambro-Silurian or even Silurian age, should 
not assume much of the character of those just described, it is now 
tolerably clear that they constitute the lowest of all the geological 
formations encountered in this portion of the province. 


CRYSTALLINE AND IGnEous Rocks. 


Plutonic and Volcanic. 


Granite.—The granites of the area under consideration have been 
referred to in previous reports. In 1847-48, attention was directed to 
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them by Sir Wm. E. Logan, as being particularly adapted for building 
stone. Later, in 1849-50, their intrusive character was pointed out, 
and the position of the principal masses given. The statement was at. 
that time advanced that these rocks might constitute a chain of hills 
extending from Lake Megantic to Bathurst on the Bay of Chaleurs, a 
hypothesis not, however, supported by later investigation. In the 
Geology of Canada, 1863, attention ‘was also directed to the presence 
and distribution of these rocks, and their intrusive character, indicated 
by their mode of occurrence and their action upon the surrounding 


Compared with strata, are clearly pointed out, (see pages 430, 434.) On page 452, 


New Brana 
wick. 
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Barford and 
Barnston. 


“where a comparison is made between the granitic rocks of New Bruns- 
wick and those of the Eastern Townships, Maine and Vermont, it is 
suggested that all these granites are probably contemporaneous in age. 
The statement, however, that these rocks in the Eastern Townships 
intersect the Devonian strata, and that, as a consequence, they belong 
probably to the close of that period, must here be corrected ; since 
the rocks which were then held to be Devonian, viz., the black graph- 
itic limestones and mica schists of the east side of Memphremagog Lake, 
and the area lying to the east, have been now found to belong to older 
systems, and to be in part at least, Cambro-Silurian. There is, therefore, 
nothing in this part of the Townships to indicate any age for the granites 
later than the close of the Silurian, since they are not seen at any point 
to penetrate strata of laterdate. They differ somewhat from the granites 
of New Brunswick in composition and color, those of the latter province, 
for the most part, being reddish, while the Township granites are 
generally white. Their intrusive character is, however, clearly defined, 
not only by the metamorphism of the slates and limestones in 
contact, but by the number and character of the veins and dykes 
which, issuing from the principal mass, penetrate the surrounding 
sedimentary strata and ramify in all directions.* 

The principal granitic areas are six in number. Of these, the most 
southerly is in the townships of Barnston and Barford, where it marks 
the northern limit of the great granite mass of northern New 
Hampshire, well seen in the hills on either side of the Grand Trank 
railway to Island Pond. Its most prominent feature in Canada 
is the Barnston Pinnacle. It extends along the boundary for some 
fifteen miles, terminating eastward at Little Leach Pond and occupies 
the greater part of the two first ranges north of the province line. 
The rock is generally white, composed of quartz, white orthoclase 


*T hold that there is nothing whatever in the mode of occurrence of these granites which 
certainly proves them to be intrusive in the ordinary acceptation of that term. They are more 
probably formed in eit by the same metamorphic agencies that have altered the adjacent strata, 
and the so-called dykes are probably due to segregation ; in fact the latter are rather veins than 
dykes. See Report on Nova Scotia Lower Cambrian rocks, Part p.—A. R. C. Se_wrx. 


eus.] ORYSTALLINE AND IGNEOUS ROOKS. 37 J 


and black mica. At the contact with the slates, it becomes finer Alteration at 
in texture, a feature also frequently noted in connection with the Wit the slates. 
granites of New Brunswick. 

Further west, similar granites appear in Stanstead township in 
limited outcrops, and occur at intervals to the shores of Memphremagog stanstead. 
Lake. The principal outcrop is seen on Range IV., V. and VI. lots 1 to 
5 inclusive, where, however, much of the highly altered slate and 
limestone is intricately involved with the granite. Near the ex- 
tremity of Magoon’s Point also, on the shore of the Lake,a small 
outcrop penetrates black, irony slates, presumably of Cambrian age, 
producing staurolites or kindred minerals. These granites have been 
worked for building-stone, the quality of which is excellent. A some- 
what remarkable dyke of this rock is seen a short distance west of 
Stanstead village, extending for about four miles with the bedding of 
the enclosing slates, and with an exposed breadth of twenty-five to 
forty yards. In the vicinity of Barnston Corner also, two small Barnston 
outcrops are noted, the first, and smaller, about three-fourths of a mile 
west of the village, with an exposed breadth of forty yards, constituting 
a knoll in the Cambro-Silurian slates and limestones, the other about 
one mile east of the Corner, as a broad dyke, running with the bedding 
of the slates and limestones for a distance of over a mile, and crossing 
the road from Barnston to Coaticook. The action upon the sedimentary 
beds is distinct, crystals of mica and chiastolite being produced in the 
adjacent strata. Further east, in Barford and Hereford, other limited Hereford. 
areas are found and are indicated on the map. From the frequency of 
the outcrops, however, and the generally altered condition of the 
various rocks in this direction, it is probable that the granites may 
underlie, at no great distance, a great part of this portion of the 
province, appearing only where exposed by denudation. 

To the north, the next granitic area is that known as the Great 
Megantic Mountain, situated near the corner of the townships oftic Mountain. 
Hampden, Marston, Ditton and Chesham. The granites of this locality, 
which form a lofty range of hills extending some nine miles, ‘with a 
maximum breadth of four miles, are similar in character to those of 
Barnston already described. The Megantic Mountain area is separated 
by slates and sandstones from a third considerable area, seen at Scots- 
town, on the International railway, whence it extends eastward on Aron 
that line for about three miles, and north-westward for a like distance. 

The action of the granites on the slates ia here also well defined by 

the presence of mica and chiastolite crystals, and a gneissoid texture Chiastolites, 
is imparted to thesandstones. The country occupied by this area is 
generally low, and the exposures are comparatively few, patches of 

slates being intermixed with the intrusive rocks. 
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A fourth range of hills is seen in Whitton and Gayhurst, of about 
the same extent as the Victoria range, known locally as the Little 
Megantic Mountains, while a fifth area occupies the greater part of the 
country lying between the road leading from Stratford to Stornoway 
and the upper part of Lake St. Francis, where, along the Felton River 
and.the several lakes of that section, prominent granitic peaks are 
seen. The rock here occurs also frequently in the form of dykes of 
all sizes, mixed with altered gneissic sandstones and slates, the separa- 
tion of which in the swampy and barren country about the lakes is for 
the most part impracticable. 

Further to the west, about midway on Lake St. Francis, a dyke of 
granite appears on either shore; on the west side, having an exposed 
breadth of thirty yards only, cutting slates of Cambro-Silurian or 
Cambrian age, while on the east side, it has a width of several hun- 
dred yards. It, however, does not apparently extend to any great 
distance inland, the country in the vicinity being generally low and 
the exposures confined to low-lying ledges on the beach. 

The only remaining area of granite of considerable size is that in 
the township of Ditchfield, about the upper part of Lake Megantic. 
Spurs, presumably from this mass, show on the west side of the lake, 
on the road between Ranges I. and II., Lot 2, Marston, where slates 
of purple tinge are altered to a highly chiastolite-schist. Other 
dykes occur on the shore of the lake on either side of Moose Bay, but 
do not extend far inland. The northern margin of the principal area, 
which is on the east side of the lake, is seen on the road which extends 
between Ranges II. and III. Ditchfield, on Lot 30, where beds of 
grey and purple slates, are altered to highly metamorphic schist, filled 
with chiastolite, for a distance of nearly half a mile from the contact. 
Granite rocks thence occupy the country in the vicinity of Spider 
Lake, though much of the surface being swampy, ledges are not fre- 
quently exposed, and it is probable that schistose slaty rocks are here 
to some extent, intimately associated with the volcanic series. They 
apparently extend across the boundary into Maine, where they are 
displayed about the head waters of the Dead stream. They are also 
seen in the high hills of eastern Woburn and Chesham, the surface in 
this direction being generally very rugged and broken. 

To some extent, the outlines of the granite masses are of necessity 
conjectural, since large portions of the surface are covered with drift, 
over which, however, granite boulders are thickly strewn. 

While it cannot be definitely stated from the contacts of the granite 
with the associated rocks in this portion of the province what the pre- 
cise age of their intrusion may be, since in no case are they associated 
with strata newer than Cambro-Silurian, yet it may be inforred 
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to be not far from the close of the Silurian period. Certain areas Probable age of 
of granitic rock, however, seen in the Stoke Mountain range and at ‘Be granites 
several other points, are clearly older, since their debris is found 
abundantly in the conglomerates of Cambrian age already described. 

Their character and composition also differ very widely from those of 

the granites just described. 

While there is, apparently, no doubt as to the intrusive nature Of mois mode of 
much of these rocks, no indications are seen to warrant the hypothesis °°™7"- 
that such intrusion was attended by any great disruptive force, by 
which the overlying strata were thrust asunder to such an extent as is 
now occupied by the granitic masses. It appears more reasonable to 
suppose, that the great bulk of these granites have risen quietly from 
below, and in their ascent have eaten away, or incorporated in their 
mass, the various strata with which they came in contact.* This theory 
is supported toa certain extent by the frequent outcrops of these rocks, 
which would seem to indicate their presence at no great depth, over a 
very large part of this area, as well as by the fact that no change 
occurs in the strike of the various beds on either side, even of the 
largest intrusions. Where local deflections of strata are found, they 
are more often in connection with smaller outcrops, and may some- 
times be referable to other causes. The alteration of the surrounding 
sediments extend with great uniformity in all directions from the 
granitic masses, Disruption of the contiguous strata is, however, Le 
along the borders of the large areas, in the presence of dykes or veins, ee psn 
ranging in thickness from mere threads up to several feet, which inter- 
sect the strata, sometimes along the bedding planes, and at times 
forming a perfect network. 


Diorites.—Dioritic rocks are found at many points throughout the pioriticrocks. 
Townships, sometimes in masses of large extent, as in the Big and 
Little Ham Mountains, and in the peaks along the western side 
of Lake Memphremagog ; at others, as bosses and dykes. With 
these are often associated dioritic agglomerates, serpentines and 
serpentinous breccias. The largest and most important areas are 
found in a belt which can be readily traced from the Vermont boundary, 
north-east for over one hundred miles, crossing the Chaudiére River, 
and extending into the townships of Cranbourne and Ware. 

Throughout the greater part of this area, the dioritic rocks are 
intimately associated with the quartzites, quartziferous schists, and 
black, red and green slates, which are now described under the head 
of Cambrian. To the south-west, the most prominent features are 
Hawk, Bear, Owl’s Head, Sugar-loaf, Elephantis and Hogs-back 





* This is not intrusion in the ordinary acceptation of that term, but rather the metamorphic 
process referred to. See Note page 36 5.—ALrrep R. C. SELWYN. 
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Dioritic peaks Mountains, some of which may mark the sites of extinct volcanoes. 
chremagoe” These hills are situated near the west side of Lake Memphremagog, 
and vicinity. south of Sargent’s Bay; and about four miles due north-west from 
the foot of Mémphremagog Lake, are the great masses of dioritic 
and serpentinous rocks which form the Orford or Victoria Mountains. 
The central portion of the belt is marked by two prominent hill 
phe Ham INA8868, called the Little and the Big Ham Mountains, the outlines 
of which are almost identical, and further east, about four miles north 
of the foot of Lake St. Francis, is another huge cone-shaped peak, 
resembling the Owl’s Head to the south. This readily seen for many 
miles in all directions, and is known locally by the names Bull 
Mountain and Owl’s Head. The Ham Mountains apparently divide 
this belt into two areas; the south-western portion is occupied 
by smaller outcrops of volcanic rocks, seen in a number of hills, some 
of which are of small extent, in the vicinity of Brompton, Long and 
Orford Lakes, where dioritic and serpentinous rocks are closely asso- 
ciated. Two somewhat parallel bands of these rocks apparently exist 
in this area ; the must westerly being seen in the serpentinous and 
dioritic masses of Melbourne, Cleveland and Shipton, where the former 
portion apparently ends, the diorites being continuous, however, to the 
Little Ham Mountain; the other, that seen about the Brompton 
Lakes, where it has a somewhat extensive development, and continues 
in the direction of Windsor Mills. 
The course of the principal belt is generally north-east, follow- 
of the volanicing the prevailing trend of all the formations; but in Cleveland 
and Shipton, it assumes a transverse twist which also affects the 
Pre-Cambrian and other formations in the vicinity, and changes 
the strike for some miles in the townships of Wotton and Ham to an 
almost easterly course. The prolongation of the Melbourne and Shipton 
ridge, which apparently terminates at the Little Ham Mountain, 
after an interval of about five miles, occupied by slates and sand- 
Eig Ham stones, re-appears in the Big Ham Mountain, which is on Lot 2, 
Range XI, Ham, and rises boldly, from the somewhat flat country 
around its base, toa height of 1150 feet, forming a magnificent hill 
feature in the landscape. Thence the diorites extend with a gradually 
curving outline to the north-east, crossing the road from South Ham 
Extension to to Garthby, and continuing through the latter township, as well as the 
eastern part of Wolfestown, Coleraine and Thetford, where it is con- 
spicuously marked by the large elevation of the Bull Mountain already 
noted, which is near the junction of the townships of Adstock, Thetford 
and Coleraine. As in the Brompton belt, diorites are more prominent 
at the extremities, while the central portion is characterized by the 
presence of serpentines, which in this direction have a great develop- 
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ment, especially in Coleraine and Thetford, with some large areas in 
Wolfestown, now of great importance as the seat of the asbestus 
industry, which will be described in greater detail under the head of 
Economic Mineral. 

Smaller areas of dioritic rocks are numerous. Of these, probably the pioritio rocks 

most important is seen in the township of Ascot, where it traverses the ° 4% 
area of the copper-bearing schists, extending from Lot 19, Range V. 
of Ascot, south-westerly at intervals to Lot 27, Range IV., Hatley. 
This belt has a considerable development in the vicinity of some of 
the copper mines, situated to the south of Sherbrooke. Diorites, of more 
limited extent, occur also on the line between Westbury and Stoke, 
but these are of comparatively recent age, since they have altered the 
slates with which they are in contact. 

In the Megantic area in Clinton, Chesham and Emberton, dioritic Diorites near 

masses are also seen. Two prominent hills are noted, the one on Lot boundary, 
10 and 11, Range I. and IL, Clinton, the other on Lot 25 and adjacent, 
Range VIL, Clinton. They are apparently part of the chloritic slate 
series, and may belong to an earlier date than many of those of the 
central and western area. It is probable that the diorites of the several 
localities have come to the surface at widely different periods, for 
while some have manifestly exercised a metamorphosing action on the 
Cambro-Silurian strata, at other places, the lower beds of the Cambrian 
are largely made up of their debris. 

Serpentine—The mode of occurrence, origin and distribution ofSerpentines. 
serpentines have been fully discussed by Dr. Hunt and others, and a 
variety of opinions have been expressed respecting them. The serpen- 
tines are of various shades and colors, frequently associated with 
magnetic and chromic iron ores but they are chiefly of importance 
from containing at many points, in workable quantity, veins of chry- 
sotile or fibrous serpentine. Within the last few years, these have 
been profitably worked, and asbestus mining now bids fair to form one 
of the leading industries of the province. 

Throughout the greater part of the volcanic or dioritic belt already fheir distri- 
described, these serpentinous rocks occur at intervals. To the south- 
west the most important areas yet recognized are in the vicinity of 
Orford Mountain and lake, and about Brompton and Long Lakes. An 
extension of this belt is seen, on Lots 12-13, Ranges IV. and V., Bromp- 
ton, and this is apparently the northern limit of thse rocks in this 
direction. 

The south-western belt is largely developed in the townships of Mel- The south. 
bourne and Cleveland, and extends into Shipton and Tingwick. In the” sd 
former township it is well seon at the Melbourne slate quarry, where it is 
brought into contact with the slata by a fault. Thonce it can be traced 
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with considerable regularity to the St. Francis River, crossing which 
it re-appears on Lot 6, Range XV., Cleveland. It is here intimately 
associated with hard quartziferous schists and slates. Further north, 
the prolongation of this belt is seen on Lot 9, Range XV. of this 
township, as well as at several points midway. It again re-appears at 
the five roads on Lot 9, Range III., of Shipton, now known as As- 
bestus P. O., in a small knoll, in which the asbestus mine worked for 
some years by Mr. Jeffrey, of Richmond, is situated. It again re-ap- 
pears on the road to Wotton on Lot 7, Range 1I., and on the south- 
west shore of Lake Richmond, on Lot 27, Range X., Tingwick. The 
last outcrop now known in this direction is on a branch of Trout Brook, 
and was reported by Mr. A. J. Morrell, of Danville, as occurring on 
Lots 21-22, Range XI., Tingwick. 

In the vicinity of Massawippi Lake, outcrops of serpentine are found 
in the Hedge-Hog Mountain, Lot 15, Range VI. and VIL, and in small 
areas on Lot 11, Range VI., Hatley. Serpentines, associated with 
soapstone and diorites, are also found on Lots 19-20-21, Range V., néar 
the shore of the lake, the soapstone being apparently of excellent 
quality. They occur in what is probably the south-west prolongation 
of the metamorphic belt of the Ascot copper mine. Similar limited 
outcrops are found along the road from North Hatley to Capelton, 
on Lot 26, Range II., and Lot 27, Range I., Hatley. 

The most important area of these rocks is that which, terminating 
southward in Big;Ham Mountain, extends north-easterly to and beyond 
the Chaudiére River. In this belt, serpentines are first seen in several 
hills on the south side of the outlet of East Nicolet Lake and on the 
west shore, where, on Lots 19-20 of the Gore adjoining Range XI., a 
vein of magnetic iron ore is seen, having a thickness of six feet at the 
surface, and is said to increase to eleven feet in the shaft at a depth of 
twelve feet. About 100 tons of ore have been taken from this vein. 
The serpentine here is dark green in colour, and is said to contain a 
small quantity of grey copper ore. According to Mr. Coulombe, who 
first opened this mine in 1881, the serpentine extends south-west from 
this point to near the foot of the Ham Mountain, on Lot 16, Range XI, 
Ham. It occupies also all the islands in the lake and the south and 
east shores, extending in a ridge towards the road leading to Garthby 
village. 

On the south end of the lake a considerable area of soapstone is 
seen on Lot 22, Range I. (old numbering 43-44), owned by Mr. E. 
Clark, of Sherbrooke. A similar deposit is found on Lot 25 (old num- 
bering 49-50), Range IJ. The principal mass of the serpentine stops 
on Lot 55, though the mineral is found associated with the diorites on 
the Garthby road. 
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To the south-west of Breeches Lake, serpentine again forms a promi- Breeches Lake. 
nent ridge, reaching the shore of the lake, and appearing also in seve- 
ral islands ip that sheet of water. The north end of this lake is appar- 
ently occupied by dioritic rocks, which here have a breadth of about 
two miles, but on Ranges IV. III. and II. of Wolfestown, a prominent 
ridge of the serpentine appears and comes to the road leading from 
Wolfestown to Coleraine station. On the north-east flank of this ridge 
on Lots 23 and 24, Range II., the asbestus mines of Belmina are situ- Belmina mines. 
ated. The serpentine here is associated with considerable masses of 
whitish granulite, a rock composed principally of felspar and quartz, Granulitic 
but in places, from the addition of mica, becoming a true granite. 
This appears in places to cut the serpentine after the manner of true 
dykes, and to its presence may possibly be ascribed some of the frequent 
faults which affect these rocks and which are disclosed in the asbestus 
workings. The opinion is also held by some of the managers of the 
asbestus mines that the presence of these dykes affects favorably the 
quality and amount of the asbestus. 
Crossing into the adjoining townships of Ireland and Coleraine, the Black Lake. 
serpentine forms a very rugged country to the west of the Quebec 
Central railway, the bold and rugged peaks and ridges, as seen to the 
south-west of Black Lake, constituting very prominent features in the 
landscape. These ridges take their rise a short distance north of the 
boundary between Ireland and Wolfestown, and extend thence, appar- 
ently without any serious break, into the township of Thetford. In the 
eastern part of Coleraine also, in the vicinity of Caribou and Little St. Caribou Lake. 
Francis Lakes, several hills, occupying a considerable area, are found. 
The farther extension of this belt northward has not yet been traced, 
the country being for the most part unopened and in places thickly 
wooded. In the vicinity of Black Lake station and between this point 
and Thetford, the serpentine is largely intermixed with white weather- 
ing granulite, and in so far as yet known, this area constitutes the 
richest asbestus ground in the province. Throughout all these locali- granutte. 
ties the serpentine presents generally a massive appearance. No in- 
dications of banding or intorstratification were observed at any point, 
with possibly the exception of a very limited outcrop seen on Lot : 
16-17, Range IL, S. E., Garthby. It is presumable that in most cases g, py. 
at least the rock is to a great ,extent an alteration product of some 
form of dioritic rock, rich in olivine, as already pointed out in reference 
to the serpentines of the Shickshock range by Dr. Harrington and ep oe 
Mr. F. Adams. See Geol. Survey Report, 1882-83-84, pp. 19-20 r. 
Throughout the whole of the serpentine areas indications of asbestus , spostus. 
are found, the veins ranging from mere threads up to four and even 
six inches in length of fibre. The rock is often affected by faults, 
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which are well seen in the asbestus workings, and which cut off the 
mineral veins in the same way as faults in ordinary sedimentary strata 
affect mineral lodes. This feature will be further considered in the 
remarks on asbestus. - 


SUPERFICIAL GEOLOGY. 


While it has not been possible, in the time at our disposal, to make 
any very exhaustive study of the superficial geology of this district 
and the various phenomena in connection therewith, some attention 
was paid to the distribution of the drift deposits, more especially with 
a view to determine their connection with the auriferous character of 
much of the sand and gravel, which occur over a very large area. 
Wherever glacial striæ were seen, their direction was carefully taken, 
though in many cases it was impossible to determine, especially in a 
flat exposure, in what direction the ice had passed. Conditions simi- 
lar to those which have been described as affecting the distribution of 
glaciers in Gaspé and Northern New Brunswick (see Geol. Survey Re- 
port GG, Mr. Chalmers, 1882-83-84 and 1885), will probably be found 
to have prevailed to a large extent in this area. 

The source of the drift possesses considerable importance when 
we consider that in nearly every brook or stream throughout the 
Eastern Townships from the Chaudière to the Vermont boundary, 
traces of gold can be obtained in almost every pan of gravel washed. 
It is also found in the country lying to the north-east of the Chaudiére, 
but its limit in that direction has not yet been determined. At several 
points also in connection with the Central ridge, more particularly at 
Dudswell, Stoke, and Little Magog Lake, indications of the precious 
metal have been found, but it is not yet known to exist in quantity 
sufficient to yield profitable returns to ordinary mining. 

The theory of a universal ice sheet of many hundreds of feet 
in thickness does not now appear to meet with much support as 
applied to this region. Proceeding south-east from the St. Lawrence 
basin, three principal ridges, already described, with elevations from 
1000 to nearly 4000 feet above the sea, would have to be surmounted, 


. which would require a propelling force imparted to the glacier, the 
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source of which cannot be found in any great continental elevation 
related to the St. Lawrence Valley. The great diversity also observ- 
able in the direction of the striæ at different points would appear to be 
opposed to this theory, for over a great portion of the eastern 
Cambro-Silurian area, there is a general course either to the south-east 
or north-west. If we accept the former course as that in which the ice 
passed, we must explain the manner in which the ice sheet over- 
came the gradual ascent from the valleys of the Massawippi and St. 
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Francis Rivers, which have an elevation of 550 feet above the sea level 
to the height of land on the Maine border, which reaches an elevation 
of from 1800 to 3800 feet. 

The theory which ignores for the most part the existence of the Theory of local 
great continental ice sheet, pre-supposes the presence of local glaciers #*ie"#- 
which formed along the summits and crests of the principal mountain 
ranges, from which the ice descended in either direction, influenced 
largely by existing topographical features. 

Since there is strong presumptive evidence to support the view ex- 
pressed on previous pages, that the probable source of the gold of the 
Townships is largely in the areas of Cambrian slates which flank 
the old ridges of the boundary and the central axis, we may briefly 
consider what effect the application of the local glacier theory would 
have upon the present known distribution of the alluvial gold of this 
section. 

On this view, these local glaciers would be shed on either side from the 
great mountain ridge along the Maine and: New Hampshire boundary. aotion of local 
The character of the drift in Northern Maine has not yet been closely Surverous ” 
worked out, but on the Canadian side it is evident that the debris, re- aru: 
sulting from the disintegration of the Cambrian gold-bearing slates, 
would be carried north-westerly and distributed generally over the 
great Cambro-Silarian area of Compton, Stanstead and Beauce coun- 
ties. This view is also sustained by the direction of the glacial strie 
where visible ; since on the south-eastern slope of the boundary chain, 
we find the course of the ice to have been S. 65° E., directly down the 
mountain, while on the Quebec slope, the course is N. 65° W., or 
directly opposite, the bearings being given with reference to the true 
meridian, with an assumed variation of 15° W. A general north- 
westerly course is also observed about Lake Megantic as well 88 coursesof the 
farther south in Ditton and Emberton. In Hereford, along the lower #l#cial strie. 
part of the valley of Hall’s stream, only one observation was taken, 
where the course was S. 20° E. in the direction of the stream, and 
may indicate the existence of a local glacier which passed south- 
ward along the valley of the Upper Connecticut River. 

To the north, on the Chaudière at St. George, and in Risborough on 
the Du Loup, a general direction of N. 55° W. was found all along the 
course of these streams, the descent from the boundary on the Ken- 
nebec road to the forks of the Du Loup and Chaudière being about 1200 
feet by aneroid. 

We may, therefore, infer with some show of reason that a glacier |... of 
of considerable extent descended from the height of land in this direc- glaciers. 
tion westward. It is very doubtful, however, if this surmounted the 
1000 or 1400 feet elevation south of Sherbrooke and in the Stoke 
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range, since on the east side of this ridge, between Fitch Bay and 
Massawippi Lake, we find striæ on the south side of the Bunker Hill 
ridge, apparently descending towards the Massawippi valley. To 
the north, however, in the considerable depression between Lennox- 
ville and Richmond, through which the St. Francis flows, the course 
of the stris would seem to indicate that a part of the main glacier at 
least passed in this direction, the direction of the markings being in 
the line of the valley. ‘ 

In the vicinity of Memphremagog Lake another set of striæ are 
seen, which appear to indicate the presence of a local glacier which 
proceeded from the volcanic chain, marked by the great masses of 
Hawk and Bear Mountains, the Owl’s Head, and Elephantis; the 
markings on the rocks along the side of the lake would indicate a pas- 
sage of the ice in a northerly direction, the courses ranging from N. to 
N. 25° W., following the outline of the lake itself, and possibly con- 
tinuing northward to join the main stream down the valley of the 
St. Francis. 

Along the west side of the Stoke Mountain also, the principal striæ 
have a north-westerly course towards the valley of the Wattopekah 
River, while in the country south of and in the vicinity of Ham 
Mountain the striæ have a south-east course on the west side and a 
south-west course on the east side of that elevation, as though the ice 
streams were converging into the same valley, and thence would join 
the main St. Francis valley stream in the direction of what is now 
Windsor Mills. 

Farther to the north, in Garthby and Lambton, the markings also 
indicate the passage of the ice sheet from the higher lands of the 
volcanic belt into the depression of Lake Aylmer. These may mark 
the existence of very local glaciers of small size. The stris noted 
in the valley of the St. Francis, east of D'Israeli station, would lead 
to the inference that the ice followed generally the depression of this 
stream, but as a large part of the surface is now thickly covered by 
drift, the striation cannot be traced for an y distance. 

In connection with this branch of the subject, the following list of 
striæ, noted principally during the summer of 1885, is here presented, 
the bearings being corrected to the true meridian, the variation being 
assumed as 15° west and north :— 


LooaALITIES. 
One mile west of Lennoxville, on road to Sherbrooke......... N. 25° W. 
North side of St. Francis River, one mile east of Sherbrooke..N. 35° W. 
Road half a mile west of Wilson’s Mills. 6 ee N. 60° W. 


Two miles west of Barnston Cor., on road ms Ayers Flat. sooo West. 
Cor. of roads 8. W. end of Massawippi Lake........,.,. sise N. 20° W. 


eus.] GLAOIAL STRIÆ. 4T 3 


Two miles 8. W. of Massawippi Lake on road to Fitch Bay...S. 25° E. 
Top of ridge, one mile and a half north from Magoon’s Point, 


on road to Georgeville ........,.....,............,.. oo oN. 30° E. 
On road one mile south of Georgeville..............,...,..... N. 5° W. 
Two miles south of Georgeville, on road to Fitch Bay........ N. 15° E. 
Head of Fitch Bay ..... Sos sites fes soeete 8. 25° E. 
Half a mile north of Fitch Bay P. O., on road........ 8. 5 W. 
One mile and a half east of Magog, on road to Ayer’s Flat....N. 5° E. 
Road to Sharon’s Mine............. coves cesses neecee sovece N. 5° E. 
West side of Massawippi Lake .........,..,..,...., 0... N. 15° W. 
Cor. of Magog Road, on road from Ayer’s Flat to Kateville...N. 5° W. 
Road west of Sherbrooke, in rear of Brompton Falls.......... N. 65° W. 
Road up hill south of Lennoxville, half a mile from town....N. 35° W. 
Road half a mile north of Stoke Lake—two sets....S. 80° W., N. 60° W. 
Half a mile south of Cookshire, on road to Eaton............ N. 35° W. 
Road through Newport, two and a half miles east of Island 

Brook: PO is cas canta tive pales sasleeanes oes NuBO” We 
Road crossing on line between Ditton and Emberton..... «+N. 55° W. 
Boundary line overlooking Lake Sophy............,,...... «oN. 45° W. 
Lot 49, Range VIL, Ditton..........,.......,...,....,.. ooo N. 55° W. 
Half a mile west of Chartierville P. O., Emberton NAS N. 55° W. 
North-west side Memphremagog Lake, near outlet........... N. 5° W. 
Four miles north of Sherbrooke, on road to Ascot............ N. 55° W. 
Road between Brompton and Ascot, four miles west of Sher- 

Drooke.: reines ana o occ cevcce coooce Ns 30° W. 


Brompton and Orford line, six calles west of Sharirookey: oe -N. 30° W. 
Four miles north of Sherbrooke, on road to Stoke Centre......N. 65° W. 


Corner of road, Lot 3, Range II., Ascot........... SN 20° W. 
Compton Village.................,...........,:,,.. snorvee N. 50° W. 
Two miles east of Coaticook, on toi to Hereford............. N. 35° W. 
Valley of Halls Stream, Hereford...................,,...... S. 20° E. 
One mile south of Ascot Cor. on road....-""...,..,.....,..8. 60° Ey 
Road through North Stoke, Range XIII. ni ..N. 75° W. 


Road from North Stoke to Ste. Camille, near + emall. Lake. 


N. 35° W., N. 58° W. 
Road Ste. Camille to South Ham, # mile south of Ham village N. 65° W. 


Near Ham Court House—two sets...........,...., -S. 75° W., 8. 80° E. 
Three miles north of Ham Court House............... cece ees. 75° W. 
Ham Corner........... Se era ins AT N. 60° W. 
Two miles west of Big Ham Mountain, road going south... ... West. 
Road through Range XI, Tingwick................ cece cece 8. 60° W. 
Ste. Camille, near corner. .......... «++ de ile Tic essuie S, 15° W. 
Half a mile north of Ascot line, on road to Stoke............. N. 40° W. 
Road, Lot 9, Range VI., Melbourne............. Senessase sexe N. 50 W: 
Road Ham to Shipton, at crossing Middle Branch of Nicolet 

River....... Mn ia déesse SE ret N, 25° W. 
Road Ham to St. Adrien, Lots 5 and 6... ews ecee sane. 6° We 
Road on ridge north of Victoria Bay, voit side of Lake Me- 

PONG: cadets cerises sure teurs ennse rere Pre -N. 50° W. 


Three miles east of Maine boundary, on Tateraational railway..S. 65° E. 
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International railway, eight miles east of Agnes...... errr - N. 65° W. 


Wolfestown, road through Belmina, Lots 13-24, Range II. ....N. 75° W. 
Road Dudswell to Ste. Camille, Lot 26, Range X...... JS |. West. 
Road Marbleton to Ham, four miles south of Ham Corner. ... West. 
Ste. Camille, Lot 35, Range IL....................... ore West. 
Ham, Lot 24, Range IV... de dass ssasassesetess 0 OO We 
Road one mile west of Garthby station... ossuse Sens .8. 65° E 
Quebec Central eed one mile and a balf south of Cole- 

raine station............ sis-doss eves 0 O0 ES 
Crossing of St. Francis River, D'Isracli staiion:. etd a ease wae saan 8. 10° E. 
Road D’Israeli to Lambton, two miles east of station.........8 5° W. 
Forks of road, Lambton to St. Romain. ...... ssse0e corse : aN, 30° W. 
Road from Lake St. Francis to St Romain.........,.........N. 65° W. 
St. Romain Corner... eee ee Hé onasestestels ..N. 65° W. 
Stornoway Corner ...... RL N. 75° W. 
Victoria range road, half : a ‘mile ‘south of railway seeded ays anareibes N. 60° W. 
Silver Mino, Risborough............. ccceee soso cccnce ces - N. 60° W. 


St. George, Beauce..... 00020 , 000% 000008 008088 ©8284 C08 ESS 55° W. 


Through the whole area under consideration, no traces of marine 
beds were observed. Allowing the amount of subsidence at Montreal 
to range from 470 to 500 feet, if we suppose this to have been 
uniform for the St. Lawrence area, the part submerged would probably 
be bounded on the east by the high ridge beginning at Arthabaska and 
extending to the south-west, and embracing the great stretch of level 
country lying to the east of the St. Lawrence. 

Deposits of blue clay are. found along the valleys of some of the 
streams in the higher lands of the interior, at levels of 500 to 1,000 
feet above the sea, but these are all apparently of fresh water origin. 
Large quantities of sand and gravel drift are also found along the 
course of the principal rivers, as along the St. Francis between Lake 
Aylmer and Lennoxville, and lower down between Sherbrooke and 
Melbourne. These are well seen for a few miles on either side of 
Windsor Mills, where they form large conical or ridge-shaped hills, 
having elevations of fifty to a hundred feet above the present flood 
plain. Great quantities of sand drift are also found in the vicinity of 
Danville, and along the depression toward Warwick. On the Inter- 
national railway, east of Lennoxville, several deep cuttings in stratified 
gravels and sand are seen at a height of about 300 feet above that 
town, and on the road between Brookbury and Robinson, a short 
distance west of the latter place, a well defined kame is observed 
having a north-westerly course. 

In the townships of Clinton and Woburn, considerable areas are 
thickly strewed with granite boulders, which have presumably been 
derived from the great granitic mass of the boundary, lying to the 
south-east of Lake Megantic, indicating a north-westerly movement. On 
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the road also through Whitton, between the foot of Lake Megantic and 

St. Romain, granite boulders are distributed on either side of the range 

of the Little Megantic Mountains, while in Marston and Hampden, 

along the old Megantic road, similar boulders are abundant, which have 

evidently proceeded from the Victoria Mountain chain. Whether the Character of 
presence of the gold found so generally distributed over the great in the eas'ern 
Cambro-Silurian area between the central and the eastern ridge, and rian ae 
which is, for the most part, in a very fine state of division, is due to 

glacial action or to pre-existing causes, is at present, to some extent, 

at least, an open question. In the Cambrian belts, however, nuggets 

of good size are found, and much of the gold is coarse. The same Coarse gold. 
coarse character is reported at several points on the eastern slope of 

the central axis, and is also observed in much of that obtained from the 

Gilbert, and adjoining tributaries of the Chaudiére River. Upon the 

view of the structure already stated in previous pages, that the ridge 

between this stream and the Famine, is of Cambrian age, and the pre- 

sumed equivalent of that found along the eastern boundary, this 
peculiarity can be easily explained, since this area would then probably 

prove to be the source of the gold. 

The presence of old river valleys has of late been recognized in Con- Pre-glacial 

nection with several of the streams which flow into the Chaudière, ""°"-"#ller. 
though no attention has as yet been directed to the finding of these | 
ancient channels, except in that district. Among those known to exist 
may be mentioned that of Slate Creek, at St. George, now being 
worked, the Famine, and the Gilbert, and on the opposite side, the 
Pozer stream, with presumably some portions of the Chaudière itself. 
These channels, judging from that already opened on Slate Creek, are 
many feet below the present level of the stream, and it is from these 
that the greater part of the gold yet obtained in this district has 
been taken. 

By the kindness of Mr. A. A. Humphrey, Manager of the St. Onge 
Gold Mining Co., the following statement of strata, passed through in 
the last shaft sunk on the old channel of Slate Creek, is here presented : 


FEET, 
Boulder clay, boulders, both native and foreign ...............,.. 40 Section of drift 
Rand ini inset sinas ue dates te SUN 2}; LES Cesk: 
Boulder clay................... nos cece serevousonses vossveee 20 : 
Stratified clay, without pebbles......,.,.............,s00 0 60 
Quicksand, small pebbles and fine gold............,..,........ 40 
Sand and gravel, containing gold in quantity, often coarse........ 4 

1664 


It is evident from the above table that these old channels had not only 
been excavated, but had been partly filled up, and the streams 
4 
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diverted to their present courses, long prior to the glacial action by 
which the boulder clay was distributed. It would also appear from 
the lack of gold in the boulder clay, and from ite presence in the 
underlying and more ancient sands and gravels, that the causes which 
were principally instrumental in the formation and distribution of the 
alluvial drift, over the greater portion of the Cambro-Silurian area, were 
distinct from those which strewed the surface so thickly with granitic 
and other boulders, and that [they preceded the latter by a very con- 
siderable interval of time. 

While the character of the soil is to a large extent dependent upon 
the nature of the underlying rock, certain causes may at times inter- 
vene, by which the superficial deposits that arise from simple dis- 
integration of the strata may be affected favorably or otherwise. 
These causes are principally two in number, viz., the subsequent effects 
of glacial action in some form, or the redistribution of surface material 
by the action of water, either marine or fluviatile. Since it has been 
shewn that no traces of marine action exist in this part of the province, 
whatever changes have taken place as regards the distribution of 
the original surface soil, must be due either to the latter cause or to the 
agency of land ice. 

As a rule, the most fertile soils are found to be made up of the 
disintegrated calcareous strata of the great CambroSilurian basin. 
A similar degree of fertility should also characterize the portion 
underlain by Silurian sediments, but for the fact that the principal 
area, which is found on the St. Francis River, north of Dudswell, has 
been covered subsequently by a considerable thickness of alluvial sand 
and gravel. In the areas occupied by the more sandy sedimente of the 
Cambrian, and by those of the older metamorphic rocks, though good 
soils are found at intervals, such areas are generally limited, and their 
fertility is, in many cases, due to other causes than the decay of the 
immediately underlying rocks. 

The difference in the nature of the soil is also very clearly shewn by 
the character and distribution of the various settlements. Thus in the 
townships which extend for some ten to fifteen miles east, from the 
central metamorphic ridge, embracing the western portion of the 
counties of Compton and Stanstead, where the limestones are more 
particularly developed, the country is intersected in every direction 
by roads, and flourishing villages are numerous. Here also some of 
the most famous farms in Canada are situated, among which may be 
mentioned that of the Hon. J. H. Pope at Cookshire, that of the Hon. 
Senator Cochrane at Compton, and that of Mr. Pierce, near Stanstead 
Plain. The eastern part of these counties, with a large proportion of 
Beauce adjoining, though of late years beginning to be opened up, is yet 
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largely a wilderness ; the soil, asa rule, being more sandy and stony and 

in places largely covered with boulder drift, and much less productive 

than that of the section just described, while its elevation above the 

sea level, ranging from 1,000 to 1,800 feet, is such that early frosts are 
frequent, and the ripening of the less hardy grains rendered somewhat 

‘uncertain. 

Throughout the townships of Wotton, Ste. Camille and St. George de à land. 
Windsor, the decay of the Cambro-Silurian slates has produced large 
-areas of excellent land, much of which is still uncleared. | 

The country occupied by the metamorphic rocks has generally a 
rugged and broken surface, and as already stated these rocks do not, as 
-a rule, afford a very fertile soil. The same remarks also apply to that 
portion where the volcanic belt of the Lower Cambrian is found, 
though the overlying basins of Cambrian slates frequently present a 
good soil, well adapted for agricultural purposes. 
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Gold.—By reference to the reports of the Geological Survey, 1847. Early history of 
48, p. 76, it will be seen that the first discovery of gold in the province seh ae 
of Quebec, is supposed to have been made jn the Chaudiére valley, by 
a daughter of one of the censitaires of Mr. C. DeLery, on a small stream 
called the Touffe des Pins, a branch of the Chaudiére River, and shortly 
after, acting upon this discovery, loose pieces were picked up by Mr. 

DeLery himself in this stream. This fact was communicated to the 

public in Silliman’s Journal, vol. 28, p. 112, 1835, by Capt. F. H. 
Baddeley, R.E. Subsequent examination of this locality resulted in the 
finding of small lumps and grains which were simply collected by hand, 

and the value of the gold so obtained from the time of the first 
discovery to the end of Oct., 1847, was estimated at about $300. 

‘The source of the gold was not at that time definitely known, 
though it was supposed to be from some of the numerous quartz veins 

seen in that neighborhood. In this report also, attention was called 

to the occurrence of gold in a vein in the vicinity of Sherbrooke, found Gold near 
: ‘ herbrooke. 
in making an assay for copper; the amount, however, was held to be 

of no economic importance, being only about ($1.00) one dollar per 

ton of rock, except in its bearing upon the possibly richer auriferous 
character of the quartz veins in this section of the country. 

In the Geological Survey Report for 1849-50, attention was also The Chaudiare 
directed to the furtber discovery of gold at several points along the tare 
valley of the Chaudière, as far as the Metgermette, aboit fifteen miles 
south-east and above the mouth of the Famine River. Other localities 
in which it was at that time noted, beside the Touffe des Pins, were 
the Ruisseau Lessard, the Ruisseau du Lac Moulin, the Bras, about 
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one mile below the Great Fall, and the Guillaume or Calway, just below 
the fall in that stream, the quantity found, however, being com- 
paratively insignificant. 

In the Report for 1850-51, it was further stated that the auriferous dis- 
trict was known to embrace an area of 3,000 to 4,000 square miles, and to 
occupy nearly the whole of the province lying to: the south-east of the 
prolongation of the Green Mountain range into Canada. The lowest 
point in the valley of the Chaudière, where gold was found in the drift, 
was a small stream on the left side of the river, not far within the- 
south-east boundary of the Seigniory of Ste. Marie. Thence, ascending 
the river, it was found on four tributaries in the Seigniory of St. 
Joseph, one of which joined the stream from the left, about one-fourth 
of a mile below the parish church. Of the other three on the right, 
the lowest was about two miles below the church, the next, two miles 
above it, and the third was the Rivière des Plantes, near the south-east 
boundary of the seigniory. In Vaudreuil, Beauce, traces of gold were 
found on the Guillaume and the Bras, on the latter of which and its 
tributaries, it was traced for a distance of twelve miles. In addition 
to the other streams already noted, it was found in Aubert de L’Isle on 
the Famine, for a distance of about ten miles from its mouth, and im: 
the Ruisseau De L’Ardoise, one mile further up the Chaudière, and on. 
the Pozer stream on the opposite side of the river, for about three: 
miles up from its mouth. On the Du Loup, it was found. almost con- 
tinuously from its junction with the Chaudiére, almost across the town- 
ships of Jersey and Marlow, as well as in nearly all its tributaries for 
several miles, being apparently more abundant or more generally dis- 
tributed in this section of the country than further down the river, 
where first discovered. On the main Chaudiére, above the Du Loup, 
it was traced for a distance of sixteen miles to the south-west boundary 
of Dorset. 

Farther to the south, it was also found on the St. Francis at Dudswell, 
at Westbury, and near the joint corner of the townships of Stoke, 
Eaton, Westbury and Ascot, as also near the town. of Sherbrooke. In 
all these localities, the gold obtained was-from the drift only. 

Attention having now been directed to the: auriferous character 
of the localities mentioned, further examinations were made by 
the Geological Survey, but more largely by private individuals and com- 
panies. The results of these explorations and. trials appeared in the 
several reports of the Survey, and were summarized in the Geology of 
Canada, 1863, pp. 518 and 520. The source of the gold was-at that time 
supposed to be the crystalline schists of the Notre Dame range ; the 
materials from their disintregration being spread over a considerable 
area to the south. Native gold with galena was also reported from 
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quartz veins at the Rapids of the Chaudière, near St. Francis, as also in 
:@ vein with copper glance and bitter spar in Leeds, Lot 15, Range 
XIV. (Geology of Canada, 1863, p. 730 and 739.) 

Mention was also made of the finding of gold in the drift along the Gold oan, 
Magog River, in Lots 2, 3 and 6, Range XIII, Ascot. The results of 
‘washings on the Chaudiare in 1851-52, made under very disadvan- 
tageous circumstances, and with ordinary appliances, showed a very 
fair margin of profit, and the conclusions then arrived at were, that 
the amount of gold obtainable by washing on the river was such as, Profitable 
with skilled labor, to warrant the outlay of capital in its extraction, ranted ed by the 
and that by the employment of the hydraulic process, largely adopted Ta enone of 
in Australia and in California to work gravels which contain a very 
small proportion of gold, very profitable returns should be made. 
‘Unfortunately, the only attempts of any importance made in this direc- 
tion on the Du Loup and Chaudière, although no official returns are at 
hand, do not appear to have been as successful as was anticipated, 

‘though it does not of necessity follow that a failure in a first attempt 
should condemn the system for the entire district. 

The labors ofthe Select Committee, appointed by the Quebec Gov- Report of the 
ernment, in 1865, to obtain definite information as to the extent and mittee oft the 
resources of the Canadian gold fields, brought to light a large amount ment, 1865. 
of.information, much of which is of great importance, as relating to the 
value of this section as a gold producing district, and the testimony of 
all the witnesses seemed to point to a conviction on their part, that 
. under more favorable conditions than apparently then existed, owing 
in part to difficulties in the matter of titles, royalties, etc., very pro- 
fitable returns could be realized. 

The returns of the amount of gold obtained since that date would Reliable re- 
also, if available, aid us in forming more definite conclusions as to the ‘ms not 
gold producing capabilities of the district, though it should be borne in 
mind that all, or nearly all, the mining yet carried on in the province, 
in so far, at least, as can be ascertained, has been done in a compara- 
tively rude way, and without much attention to modern improved — 
methods. The results obtained, therefore, even if unsatisfactory, should 
not be regarded as conclusive, especially when contrasted with the 
very different results which should follow a judicious investment of 
capital and proper seientific modes of working. 

The results of the examination of the Chaudiére district by Mr. A. Examinations 
Michel, with more particular reference to the possibly auriferous > Mest aid: 
character of the quartz veins,jand the assays of a number of specimens Michel. 
of quartz, from different localities, by Dr. T. S. Hunt, are given in 
the Geol. Survey Report 1863-1866. These results, indicating the 
#xistanse of veins carrying gold in paying quantity, were very favor- 
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able, the assays, in some cases, showing a percentage quite as high 
as the average obtained for quartz veins in California, Australia, or 
Nova Scotia. As might naturally be expected, several samples gave no- 
gold, but this is a feature common to all countries, and only shows 
that all parts of the same vein are not equally auriferous. The most 
satisfactory metbod of testing these leads would evidently be to subject 
large quantities to trial in a stamp mill, and till this is done, their 
actual value, must, to some extent at least, remain in doubt. That 
some of the veins contain gold in paying quantity, we already know. 
In this connection, we will here quote the results obtained by Dr. 
Hunt and Mr. Michel. The assays of Dr. Hunt embraced some thirty- 
one samples, obtained from twelve localities, each in portions of 100- 
grammes. The following results were obtained, the value of the gold. 
being estimated at $20 per oz. Troy of 480 grains :-— 
Assays of 1. Vaudreuil. —L. 88, R. L, N.E. Two assays. No trace of gold. 
que by 2. . L. 21, Con. St. Charles. Five assays. Of these, four gave an 
average of 6 dwts. 13 grs.—$6.76, the fifth of which contained 
a large scale of gold at the rate of 4 ozs. 18 dwts.=—#$101.29. 
The average being for the five samples, $25 .66. 
- L. 62, R.1., N.E. Two assays. No trace of gold. 
L. 19, Con. St. Charles. Six assays. Mean of four gave 4 dwts.. 
21 grs.=$5.03 Two others, counting scale of gold, $ ozs. 
2 dwts.=$64.07. Average of six assays, $24.71. 
5. de L. 39,R. I, N.E. Two assays. No trace of gold. 
6. a L. 20. Con. DeLery. Two assays. Mean, 14 dwts. 16 grs.=- 
$15.15. 
ds : L. 58, R. I., N.E. Two assays. No trace. 
8. se L. 59, R. I, N.E. Two assays. . 
9. Aubert De Lisle.—L. 9, RI. Two assays. ¢ 
10. Aubert Gallion.—L. 30, KR. I. Twoassays. “ 
11. Linière.—L. 76, KR. I. Two assays. % 
12. L. 2, R.I. Two assays. Mean, 6 dwis. 13 grs.=$6.76, per ton of 
2,240 lbs. - 
Remarksof Dr. Dr. Hunt says :—“‘ If we compare these assays with those mentioned 
Hunton the by Mr. Michel, we shall see full proof of the irregularity with which 


auriferous 
characterof the oold is distributed in the gangue. The quartz from several of these 


of 

ite Gaaudire veins was assayed by Dr. A. A. Hayes, of Boston, whose results, which 
are worthy of the highest confidence, are given by Mr. Michel, together 
with other assays by persons unknown to me, but probably reliable. 
The quartz of No. 1 had given in Boston $37.00, and in another assay 
on the spot $106.00 to the ton. The mechanical assay by Mr. Michel 
also yielded a portion of gold, while two assays by me gave no,trace of” 
the precious metal. Again, in the case of No. 2, Dr. Hayes obtained 
$77.56, and Mr. Coban $54, while an assay of the same vein yielded. 
me $101.29, and from others a mean of $6.76. No. 3, in like manner, 


mo 
: 
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is said to have furnished gold, though none was found in the specimen 
just assayed. Nos. 4 and 6 yielded gold to Dr. Hayes and myself, 
while yet No. 8, which gave traces of gold to Mr. Michel’s mechanical 
assay, and of No. 11, which is said to have yielded gold to a New York 
assayer, the specimen furnished me yielded no trace.” 

Assays of specimens from the Marlow silver mine made by Prof. J. assays by Prof. 
T. Donald, of Montreal, show that the quartz leads of that locality, in J; #Ponsi? 
addition to the silver and lead, contained gold, in most cases only a 
trace, but in one instance, half an ounce to the ton. This amount 
even, if constant, would pay alarge proportion of the expense of work 
ing this part of the property. 

There is one feature of the Chaudière district, to which attention has Importance of 
not, till within the last few years, been directed, viz., the existence of channels as a 
old river channels, not only in connection with the main stream, but ane es 
along its several tributaries. The importance of this feature has been 
pointed out by Dr. Selwyn. (See Geological Survey Report for 1870-71, 
pp. 275-76.) The value of these old channels was established on 
the Gilbert stream, where a large amount of gold was obtained some 
years ago under most unfavorable conditions, several pieces being 
found which were stated to be worth over $1,000 each. Upon the gig valley of 
cessation of work on this stream, the St. Onge Brothers began operations ®ste 
on a small stream above the Famine, known as Slate Creek, and again 
established the existence in this direction, of an old river bed, 
which was reached at a depth of 165 feet, nearly 100 feet below 
the present bed of the stream. In the bottom of this old channel 
a layer of gravel, now being worked by the St. Onge Mining Co. 
having a thickness of four to six feet, was found. Great difficulty was 
experienced in sinking the shafts, owing to the quantity of quicksand 
encountered, and repeated trials were made, extending over a period 
of several years before the bed-rock was reached. From the table of 
the materials passed through in this shaft, which was given on 
page 493, itis evident that the gold underlies the clay at the top 
and is entirely confined to the lower sands and gravels above the 
bed-rock. 

Doubtless, by the judicious expenditure of money in exploration, Tras » souroetof 
many other old channels will be found, indications of such being go! gold ot the?! 
visible in the Famine River, the Pozer stream, and at other points. pa a 
That much of the gold is derived from veins in situ is pretty con- 
clusively established from the assays already quoted, as well as from 
its coarse character and the size of many of the nuggets obtained, 
clearly indicating that their source is not far removed. Further evi- 
dence is afforded by the presence of pieces of gold-bearing quartz, in 
which but slight indications of abrasion are apparent, both the gold 
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and quartz being but little worn and proving conclusively that they 
were derived from the veins in the immediate vicinity. 


All the reports bearing upon the gold of Quebec refer only to 


the Chaudière valley. Other areas are known which promise quite as 


good returns to capital well applied; among them may be mentioned 
the upper waters of the Salmon River, more particularly in the town- 
ship of Ditton. That attention has not been directed to this locality is 
in large measure due to the fact that what is regarded as the most 
promising field for work is entirely in private hands, and no royalty 


Lack of officlal being in consequence paid to the Government, no official returns are 
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available as to the amount of the precious metal obtained. Alluvial 
gold has, however, been found there, and worked for many years. The 
place where operations have been more particularly carried on is on 
the Little Ditton stream, on Lots 23 and 24, R. IX., Ditton. Nuggets 
ranging in value from $50 to $150 are reported as having been found. 
The rocks are black, wrinkled, and sometimes pyritous slates and grey 
sandstones, in character similar to much of those on the upper part of 
the Chaudiére, and also to those of the gold series of Nova Scotia. 
Veins of all sizes, up to several feet, traverse the slates, generally with 
the bedding, though occasionally transverse to it. No attempt has 
yet been made, in so far as could be ascertained, to test the value of 
these veins, though that some of those on the Little Ditton are aurifer- 
ous is proved by the finding of ragged gold in quartz in close proxim- 
ity, and below them in the bed of the river. 

Though a considerable amount of work has been done on this stream 
and a large quantity of gold obtained, no scientific mining has been 
attempted. The ground being generally low, the facilities for getting 
rid of tailings are very poor, and in many of the trials the bed-rock 
does not appear to be reached. From the specimens already obtained, 
and the generally favorable results of the work already done under 
unfavorable circumstances and with ordinary appliances, it is evident 
that much rich ground must exist in this vicinity. 

The veins seen on the Little Ditton apparently extend south-west 
through Emberton, the belt evidently being the continuation of that 
in Maine near the boundary between the Hall and Indian streams. 
To the north-east they can also be traced for several miles, and the 
anticlinal seen in this locality is recognized in the upper waters of the 
Du Loup, as already pointed out in the remarks on the Cambrian. 

As regards the true source of the gold, while it may be generally 
stated to be found in nearly every brook or stream in the South-Eastern 
Townships, more especially east of the Stoke Mountain range and the 
extension to Lake Memphremagog, the precious metal over the greater 
part of this area is in an exceedingly fine state of division, as though 
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-derived from some distance. This is characteristic of the country Gold probably 
which is, for the most part, occupied by Cambro-Silurian sediments; ee Cut de 
whereas, when we approach the belt which is supposed to be of Cambrian "™*- 
age, the gold becomes coarser and the quartz-veins are probably aurifer- 

-ous. This feature has also been pointed out in earlier reports, though the 

greater portion of the strata were then held to be of Upper Silurian age. 

The resemblance of these Lower Cambrian rocks to those of the gold 

series of Nova Scotia, which have long been regarded as of the age of 

the Lower Cambrian, was pointed out some years ago by the late Sir 

Wm. Logan (see Geology of Canada, 1863, p. 745), and has been 

already referred to in this report. The probability that these rocks are of Comparison | 
the same age as those of the Nova Scotia area is manifestly very impor- areas of Nova 
tant in connection with the question of the occurrence of gold in paying 
quantities, and is a point that should not be lost sight of in future 
operations. In that province, within the last few years, the finding of 

new and wonderfully rich deposits is frequently reported, and it can safe- 

ly be said that the prospects of highly profitable mining never looked so 

bright as at the present time. The prospecting in eastern Quebec has 

as yet been largely confined to one locality, in which the results have 

often been satisfactory, while a large area of similar rocks remains 
comparatively untouched, and the true value of the gold-fields of 

the Townships cannot be said to be yet ascertained. 

The erection of one or more improved stamp mills, by which the Best methods 
quartz-veins of the Chaudière district and those of the township of of trs 
Ditton might be practically tested, would do much to settle this ques- 
tion. Only one attempt in this direction was made, some years ago, 
but, either through defects in the mill itself or through bad manage- 
ment in the working, the returns from it could not be depended upon, 
and persons interested in the quartz industry soon lost confidence in 
its efficiency to thoroughly test the question at issue. 

The official yearly returns of the amount of gold obtained from the 
‘Chaudière district will be found in the report by Mr. E. Coste, M.E. 


Silver and Argentiferous Galena.—In Geology of Canada, 1863, p. 517, Silver from the 
the presence of silver in the copper ores of Acton, Ascot and Upton Chandière near 
was pointed out; the quantity, however, was insufficient to render it Beauce. ° 
of economic value. The assay of a portion of a vein from the rapids 
Of the Chaudière, at St. Francis, Beauce, which carried argentiferous 
galena, blende, mispickel, pyrite and native gold, gave 69 per cent. 

Of lead and 32 ounces of silver to the ton of 2,240 lbs., while a second 
sample gave 256 ounces of silver to the ton, with traces of gold and 
Silver in the other ingredients of the vein. 


Within the last half-adozen years, several veins of argentiferous 
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galena have been discovered, more especially near the boundary of the 
townships of Risborough and Marlow ; they have been opened to some 
extent and favorable prospects were found. The localities where work 
was principally done are on lots 1, 2 and 3, ranges XIV., XV. and XVI, 
Risborough, and lot 1, range VII. Marlow. From the examination of 
this property, in September, 1885, the following description was 
obtained, although mining operations, which had been going on under 
the management of Mr. J. Fraser Torrance, M.E., had ceased in the 
spring of that yoar. 

At the first or more northerly shaft, the rock is a hard, greyish 
sandstone, with interstratified beds of black and grey slates, finely 
wrinkled and in places containing cubes of iron-pyrites. It dips 
generally south-easterly < 70° to 75°, as nearly as could be ascertained. 
The vein, which is styled the “main vein,” has a width of ten to 
twelve inches, composed of quartz, carrying galena, copper and iron- 
pyrites, and some blende, in some places heavily charged, in others 
comparatively barren, probably from a half to a third of the vein carries 
ore in fair quantity. This shaft was about thirty feet deep, and the 
vein is of uniform width for that distance. The rock in contact is 


_ slightly charged with iron-pyrites. Twenty feet west of this shaft, 


Several veins. 


another vein of about ten inches, called the ‘ north vein,” carries ore 
of a peeuliar quality. The gangue is a rusty white quartz, with 
brownish, grey slates on the north wall, and a dyke of very hard 
brownish dioritic rock, spotted with greenish gray, separates it from 
that in the shaft just described. The ore, where exposed at the surface, 
is confined to the north side, but as only three or four shots have been 
fired, the opening is small. 

In the second or small shaft, sunk about thirty-five feet south 
of that seen in the north shaft, the lode goes down vertically, 
with a width of about one foot. It is apparently not as rich as the 
main vein, but carries galena, blende and pyrites irregularly dissemi- 
nated, the former, so far as observed, in comparatively small quantity. 
This vein cuts across the bedding at a small angle, and is intersected 
by another vein of irregular size, ranging from a few inches to nearly 
two feet in width. The diorite does not show in this shaft. This 
latter vein has also been opened 130 feet east, where it crops out in 
the spur of a knoll, and has a course of about N. 68° E. The shaft is 
eighteen feet deep. 

Nearly a mile south-west, another opening has been made in slates 
and sandstones of similar character, which dip S. 15° E. < 70°, on a 
vein of rusty white quartz, from sixteen to eighteen inches wide, 
styled the ‘ Armstrong vein,” which cuts across the bedding and car- 


ries minerals similar to those already described. The trench being 
Î 
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fall of water, the proportion of ore could not be definitely ascertained, 

but the mineral appears to be disseminated in bunches, large por- 

tions of the vein being barren, others comparatively rich. A short 

distance to the south-weat of this, two other veins were noted, of which Rooks similar 
the largest (the “Senator vein”) has a width of eighteen to twenty L Ditton gold- 
inches, the other of about three inches. In character of gangue and con- + 
tained mineral, this resembled closely the last. The containing rocks are 

hard sandstones and wrinkled slates, like those of the Ditton gold-field. 

The vein seen in shaft No. 2 was intersected by a cross-cut put in 
1,400 feet south-westerly from that point. 

On lot 1, range VII., Marlow, veins, ten to twelve inches thick, were 
seen, cutting slates and sandstones similar to those just noted, carry- 
ing in places a large quantity of blende and pyrites, with some galena. 

The rocks here dip 8. 10° E. < 89°. The principal vein dips S. 40° 
E. < 45°, but smaller veins of an inch or more run with the bedding 
planes. 

Assays of the ore from these several veins show the presence of a fair 

proportion of silver. These have been kindly furnished me by Mr. F. Assays of 
Torrance, and are as follows:—One specimen from the “north vein,” FL 
assayed by Rev. E. Pagé, of Laval University, gave 430 ounces of silver “°"™* 
per ton of 2000 lbs. One from the outcrop of the “ Senator” gave 260 
ounces per ton, and one from the “main vein,” assayed by Prof. Richards, 
of the School of Technology, Boston, a little over 29 ounces per ton. 
The assays by Prof. Richards from a quantity of the ore taken from 
the Armstrong and Senator veins, gave good returns. Assays by Prof. 
J.T. Donald, of Montreal, gave for the “Armstrong vein,” half an ounce 
of gold per ton, with traces only of the precious metal from the other 
leads. Assays made by Mr. Hoffmann, in the laboratory of the Geol. 
Survey, from different veins, and ordinary samples gave 43.663 ounces 
of silver to the ton, with traces of gold. Galena is also reported by 
Mr. Gordon, of Sherbrooke, in what may be the extension of this 
belt south-westward, in the township of Spalding, about three or four 
miles north of the International railway, and the same distance west 
of the boundary, though no particulars are to hand concerning the 
exact location. Traces of galena were also observed at several places 
in the quartz veins of Ditton and Emberton, but no attention has as 
yet been paid to these. 

Copper Ore.—The distribution and mode of oécurrence of this mineral, Distribution of 
have been so exhaustively discussed in former reports (see Geology of giron del. 
Canada, 1863, pp. 109-737, and Geol. Survey Report 1863-66, pp. 29-45, is¢3 6 Rep 
and in the appendix to that volume), that but little need be said on the 
subject. Of the numerous mines and localities there described, the 
greater part have been closed for some years, owing, to some extent, 
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to the low price of copper, and the low grade of the ore obtained. 
Those worked at present are confined to the township of Ascot, in the 
vicinity of Capelton, where mining is still carried on by two companies, 
the Orford Copper and Sulphur Company, and J. H. Nichols & Co. The 
ores are shipped in the raw state to New York, and there treated for 
the manufacture of sulphuric acid, after which, the residue is worked 


‘for copper. The operations of the former company are confined to one 
‘shaft, the “ Crown Mine,’ over 1300 feet in depth, with levels driven 
‘in the vein, which has a thickness ranging from one to over forty feet, 


for a hundred yards or moro, The copper-bearing lode is affected by 
faults which have, however, not as yet had any serious effect on the 


-value of the property, being generally of small extent. The amount 
-of copper in the ore ranges from three to five per cent. On the 
‘property of the second company two shafts are sunk, the Albert and 


the Betsey. In the former, the vein was reported to have a width of 
fifteen feet, but as in the Crown mine, this varies. In the Betsey, a 


‘thickness of four feet was reported. The total output from this mine 
iin 1885, was 25,000 tons, and from the Crown Mine 16,000 tons. The 
quality of the ore is apparently the same at both places. 


Attempts were made some years ago to reduce the ore on the spot, 
and extensive smelting works were erected in connection with the old 
Capel mines, and on the Eustis property at the Crown Mine. The 
experiment, however, was not successful, owing to the rapid decline in 
the value of copper, and these expensive works are now rapidly falling 
into ruins. It seems pretty clearly established that in the case of the 
low grade ores, rich in sulphur, such as are found in this section, 
the only profitable method of handling them, is that now adopted, viz., 
by the utilization primarily of the sulphur. Details of Pre es to 
date can be found in Mr. Coste’s report, Part S. 

Iron Ore.—Deposita of magnetite of considerable extent are e known to 
exist at several points, principally in what is regarded as the lowest 
series of rocks. Of these, apparently one of the most important is 
seen in the immediate vicinity of Sherbrooke, on Lot 21, Range VI, 
Ascot, on property owned by Mr. Stephen Smith. The vein, which is 
from ten to fourteen feet wide, occurs in hard chloritic and felspathic 
schists, associated with quartz and jasper. The ore, of which about 
500 tons have been extracted, is slightly calcareous and of excellent 
quality. The locality was referred to in the Geol. Survey Report for 
1847-48, p. 87, under the head of Jasper, and the presence of the iron 
was noted. Assays of the ore, recently made by Mr. Hoffmann, gave 
54.074 per cent. of metallic iron. 

A probably larger deposit is found on Lot8, Range IX., Ascot, on the 
property of Mr. E. Clark, near the summit of a ridge, having an 
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elevation of about 1,000 feet above the St. Francis River, at Sher- 

brooke. The ore is mostly a slaty magnetite, with some hematite, and: 

the country rock is largely a chloritic schist; the veins are of different 

sizes, ranging from a few inches up to masses of ten or twelve feet in 

width, and are irregularly distributed in the schists, in places following 

the bedding. The assay of this ore, by Mr. Hoffmann, gives only 28.392 

per cent. of metallic iron. Another important deposit of magnetite is 4, Jet Lake. 
found on the west side of Nicolet Lake, m serpentine, and already Reid’s Mine. 
alluded to on page 42 5. The amount of work done is not sufficient to e 
test the valueof the property. A shaft, twelve feet deep, has been sunk 

in a vein six feet thick at the surface, and reported to increase to 

eleven feet at the bottom, about one hundred tons of excellent looking 

ore has been extracted, but no assays have yet been made to test its 

quality. 


Chromic Iron is found in connection with the serpentines at several ojq opening on 

places in the area under consideration. A deposit on the south side of Lake Nicolet. 
Lake Nicolet, Lot 4, R. II., Ham, was opened some years ago, and 
about ten tons extracted (See Geol. Can. 1863, p. 749), but the in- 
dications were not sufficiently favorable to warrant a continuation of 
the work. Within the last five years several openings have been made 
near Belmina, principally by Mr. W. Grey, (L. 24, R. IIL, Wolfes- is ion of” 
town), on the crest of the serpentine ridge at this locality. The de- Belmina. 
posits are apparently of the nature of irregular pockets, From the 
most important of these about twenty tons were extracted from a 
shaft fifteen feet deep. The vein was five feet wide at the surface, but 
decreased to three feet at the bottom of the shaft. Two hundred yards 
east of this spot a second opening was made, which produced two to 
three tons in pieces scattered through the serpentine. Other small 
deposits were also found, and in all about twenty-five tons were obtained, 
None of these were deemed of sufficient importance to warrant the 
expenditure of much capital. No sale has yet been made of the ore, 
a certain percentage of chromic acid being requisite to render it suit- 
able for shipment to the English market. 


Antimony Ore.—This mineral occurs at only one point in the Town- gouth Ham 
ships, in sufficient quantity to render it of economic importance, viz., 2timony 
on Lot 28, R. I. (old numbering), South Ham. The deposit was first 
noted in Geology of Canada, 1863, p. 876, and more fully described by 
Mr. Willimott, Geol. Survey Rep. 1880-81-82, p. 3 ac. The property 
has within the last two years changed hands, and is now owned by Dr. 

James Reid, of Inverness. Exploratory work is now being carried on 
with a view to thoroughly test the value of the mine by means of an 


adit driven in from near the bottom of the hill in which the ore veins 
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are situated, and which it is expected will cut the antimony-bearing 
strata at a lower level than was reached in the shafts, but nothing defi- 
nite as to the results bas yet come to hand. 


Asbestus.—Asbestus mining in the province of Quebec may be said to 
be comparatively a new industry. Beginning in 1878, it has within 
the last seven years risen to one of the most important enter- 
prises in this portion of the Dominion. At the request of several of 
the companies interested in this branch of mining, an examination 
was made of the principal areas where asbestus is found in workable 
quantities, the results of which, though necessarily imperfect, are here 
presented 4s tending to throw some light upon the progress and pre- 
sent condition of this enterprise. 

Asbestus mining is carried on at several points along the line 


the township of Coleraine, and at Belmina, in Wolfestown. Some work 
has also been done near Coleraine station. Near Danville, at a point 
four miles from the Grand Trunk railway, a mine of considerable 
extent has also been operated for several years. 

The various companies engaged in mining asbestus at Thetford are 
King Bros., the Boston Asbestus Packing Co., Irving, Johnston & Co., 
and Ross, Ward & Co., while at Black Luke are situated the mines of 
the Anglo-Canadian Co., Frechette’s, and the Scottish Canadian Co., 
formerly the Lionais-Martin property. These all lie along or near the 
line of the Quebec Central railway, which" crosses the properties at 
Thetford, while at Black Lake it is from a quarter to half a mile dis- 
tant from the workings. At Belmina, which is four miles distant from 
the railway at Coleraine station, a small force of men, from six to eight 
only, have been engaged for several years, mostly in exploratory work, 
on property owned by Mr. John Bell, of London, Eng. 

The various asbestus mines now operated in the Eastern Townships 
are all situated on portions of the great serpentine or volcanic belt 
which extends with tolerable directness, though with frequent breaks, 
north-eastward from the Vermont boundary for some distance beyond 
the Chaudiére River. Large areas of these rocks also occur in the 
Shickshock Mountain range, in the northern part of the Gaspé Penin- 
sula, in rear of Ste. Anne des Monts, and they re-appear in this direc- 
tion on the lower part of the Dartmouth River. Indications of asbestus 
are found at most points throughout the whole formation, though the 
mineral appears, in so far at least as at present known, to be most 
abundant in the localities named above, where mining is now carried, 
on; but there is apparently no reason why it should not be found 
in paying quantity at other points, especially if we suppose that the 





euts.] ECONOMIC MINEBALS. 63 J 


presence of the masses and dykes of granulite, already referred to, 
really favorably affects the presence of asbestus. . 

The asbestus traverses the serpentine in irregular veins, from mere Mode of ocour- 
threads to a thickness of three and even in some cases of over six rn! 
inches, and the fibre, unless affected by the dislocations of the contain- 
ing rock, is always at right angles to the sides of the fissure. The 
veins are, in many cases, somewhat impure from the admixture of 
grains or small irregular threads of chromic iron, which break the 
continuity of the fibre, and the mineral has then to be carefully cobbed 
in order to separate these impurities. Near the surface the veins are 
also affected to some extent by the irfiltration of water, by which the 
asbestus is discolored, and its value correspondingly reduced. This 
is especially noticeable in cases where the serpentine is shattered at the 
surface, either by the action of the weather or from other causes, but this 
discoloration ceases as the rock becomes solid. As a rule, the asbestus 
veins increase in value or quality of fibre as lower depths are reached. 

They are not, however, continuous ; the size frequently varies, and like Character of 
all mineral veins, they are affected by faults or slides, which often cut ee 
off completely a valuable working face. In such cases the slicken 

sided character of the faces of the fault.is very marked, and sheets of 

impure or imperfectly formed asbestus are found lying along them. 

The veins have often the aspect of true segregation veins, and the con- 

taining walls have in many places a different aspect for a distance of 

half an inch to three inches on either side. 

Asbestus mining was commenced at Thetford, in 1878, by what œmmence- 
is now known as the Boston Asbestus Packing Co. The demand ment of opers- 
at that time was exceedingly limited, and considerable difficulty was 
at first experienced in finding a market. The output for that year did 
not exceed fifty tons; but its value was soon ascertained, and explora- 
tions in the serpentine belt at this place resulted in finding the mineral 
in workable quantity over a considerable area. 

The Thetford River here seems to mark the western limit of the heal 
serpentine, the rocks on the other side of the stream being altered at Thetford 
slates and sandstones. To the east of the railway, which cuts directly ” 
across the mining properties, the serpentine forms a knob with an ele- 
vation of ninety to one hundred feet above the track. Most of the 
works are confined as yet to this portion, and consist of open cuts made 
on the face or on the top of the hill. But little has as yet been done, 
apparently, to ascertain the value of the part lying between the rail- 
way and the river. 

The quality of the asbestus in all the four mines at this place Quality of the 
may be stated as excellent. The fibre is fine and readily worked, and ™"™°*™ 
the veins are, for the most part, especially in the lower cuts, compara- 
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tively free from iron or other impurities; they vary from half an inch 
or even less to four inches in width, though in the quarry of Johnstor 
& Co., a breadth of over six inches was observed. e fibre in these- 
large veins does not, however, appear to be of such good quality, 
in so far as yet worked, as in those of less size, and veins of one 
inch and a half to three inches give as good material as can be wished. 
Numbers of such veins yielding fibre which ranks as extra firsts, are 
found in all the mines at this place. At times these appear as a per- 
fect network interlacing the surrounding walls of the openings, and 
can be counted by the dozen. 

While all of these properties may be said to be about equally pro- 
mising, that of the Boston Company may be specially mentioned, both 
for the amount of its output, which will probably equal that of the- 
three others combined, as well as for the excellent way in which the 
property has been developed by its experienced manager, Mr. Thos- 
Sheridan, with a view to successful future operations. This property 
illustrates also the remarkable increase both in quality and quantity of” 
fibre as the depth of working increases, a feature now clearly established 
at all the mines, not only in this vicinity, but also at Black Lake, the- 
proportion of seconds to firsts rapidly diminishing in the lower cuts. 

The profitable output of asbestus is at present apparently only 
limited by the demand. The amount extracted since the commence- 
ment of operations may be briefly stated thus:— 


Boston Asbestus Packing Co., opened 1878. 

Output for 1586, say 700 tons. 

Total output to end of 1886, say 3,000 tons. 
King Bros., opened 1881. 

Output for 1886, say 250 tons. 

Total output to end of 1886, say 850 tons. 
Irving, Johnston & Co., opened 1879. : 

Output for 1886, say 400 tons. 

Total output to end of 1886, say 2,500 tons. 
Ross, Ward & Co., one quarry only. 

Output, three years, to end of 1886, say 400 tons. 


The cost of extraction varies in different localities, and depends to 
some extent upon the amount of barren rock encountered, which, 
owing to faults, is greater in some cuts than in others. It may, 
however, be safely put down at $20.00 to $25.00 per ton. 

The prices at present obtained for asbestus, at points of shipment 
along the railways, range from $50.00 to $55.00 per ton, for second 
quality, to $80.00, or even $100.00 for firsts, a considerable proportion 
of that taken from the lower cuts realizing the latter figure. The 
markets are Great Britain, Germany, Belgium, United States and Italy. 
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The majority of the veins worked range from three-fourths of an Mode of 
inch to two and a half inches. The rock is blasted out and carried "™'"* 
to the dumps, where it is broken up and carefully cobbed by old men 
and boys, who grade it according to color as well as purity of the fibre, 
with due regard to its length. The wages paid for laborers in the wages. 
quarry range from $1.00 to $1.10 per day, and for boys and cobbers 
fifty cents. 

The comparison of the cost of extraction with the value of the raw 
material, shews a very large margin for profit. The works at this 
place are, however, carried on for the most part during the six months 
of summer and autumn only, since it has not been found advantageous, 
in view of the atill limited market, to undergo the inconvenience and 
extra expense of continuing the quarrying during the winter. As the 
market increases, however, the mode of working will doubtless adjust 
itself to the demand. 

The properties worked at Black Lake station are situated on the The Black 
west side of a steep ridge of serpentine which rises to an estimated "7 
height of about 900 feet above the lake. 

The three areas already mentioned are contiguous, and the workings shattered char 


are situated from a fourth of a mile to half-a-mile from the railway. seostite’at 


They consist of open cuts as at Thetford, made in the face of the hill, “"** 
in all of which veins of excellent asbestus are disclosed, ranging in 
thickness up to four inches. The fibre in most of these is somewhat 
discolored from the infiltration of water through the shattered serpen- 
tine, and as a consequence the greater part of the output has so far 
graded as seconds and thirds. In most of the openings, solid rock is 
now reached, and the quality is improving. These mines have not been 
in operation as long as those of Thetford, but the increase in the out- 
put from year to year shews their rapidly growing importance. 
The Anglo-Canadian, formerly Hopper’s, mine— Output at the 
Output for 1886, 8ay................... ,.... ados 550 tons. Das Lake 
Total output to end of 1886, say........ .........:.... 1,500 “ 
Frechette’s Mine, worked only one year— 
Estimated output for 1886................,... ohne 200 “ 
Scottish Canadian — 
Estimated output for 1886..................... Ses tase 250 “ 
Estimated total to end of 18886.............,.,... eee 700 “ 


On the latter property a large amount of heavy exploratory work 
has been done. 
The cost of mining at Black Lake varies but little from the average Cost of mining. 
of that at Thetford, and may be stated at $25.00 per ton. 
There are several other properties in the vicinity of Black Lake, on 
which the exploratory work done, though not very extensive, shews in- 
5 
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dications that a profitable output may be expected. These are known 
as the Reid and Hayden properties, and are situated on lots 27 and 28, R. 
B., Coleraine. In various open cuts on the sides of the hills, numerous 
veins are disclosed, ranging up to a width of two anda half inches, with 
surface indications apparently in no way inferior to those of the adjoin- 
ing areas now being worked at this place, or even to those at Thetford, 
not only as regards the size and number of veins, but also as to the 
quality of the fibre. 

Between these lots and Caribou Lake, the serpentine extends in 
an apparently continuous ridge, and also shows at intervals very good 
indications. This area has not as yet been explored to any extent, 
and but little can be said as to its actual value. 

About Little Lake St. Francis also, ledges of serpentine are exposed, 
which deserve careful examination. 

In the vicinity of Coleraine station, serpentine is seen ; but the prin- 
cipal ridge, which extends southward from Black Lake, keeps to the 
west about one mile and a half, where it forms a conspicuous hill fea- 
ture. This has been but little prospected, but during the past year an 
opening was made on its south-eastern extremity, which disclosed the 
presence of a number of veins of asbestus, one of which was nearly 
four inches wide near the surface. Sufficient work was not done, 
however, to determine their persistence and value. 

An interesting feature in connection with this opening is the pres- 
ence of mica in considerable quantity in direct contact with the 
asbestus, a feature not observed elsewhere. 

The asbestus mines of Wolfestown are situated at Belmina on the 
north-eastern extremity of a serpentine ridge, which extends, with 
several inter ruptions, south-westerly from the road leading from 
Coleraine station, to Wolfestown P.O., to the vicinity of Lake Nicolet. 
These mines are owned by Mr. John Bell, of London, Eng, and though 
a considerable amount of money has been expended, it has been largely 
on exploratory work. The surface indications, while not equal to those 
of the Black Lake area, yet shew at several points numbers of veins, 
some of which reach a width of one inch and a half and even two inches. 
A very fair showing of workable veins, to some extent affected by faults, 
has been exposed in the upper part of a deep cut, and an attempt is 
now being made to intersect these at a lower level. If the rate of 
increase noted at the places already described occurs here, there should 
be good paying ground when the lower level is driven past the capping 
of barren rock, provided the veins already disclosed are not cut off by 
the faults above mentioned. Only a small force of men is employed, 
and it would be very difficult, from the limited amount of work done, 
to express any decided opinion as to the value of this property. Dykes 
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and large masses of white granulite, similar to those of Thetford and 
Black Lake, are found in the cuttings and in the adjoining hills. 

The total quantity of asbestus taken from this area, which is known 
as the Belmina Mine, is about twenty-five tons. | | 

In addition to the properties described above, the only other point Joffrey’s Mine, 
known to us at which asbestus has been worked successfully, is on "°#" Panville. 
Lot 9, R. ITI., Shipton, about four miles from Danville. The outcrop 
of the serpentine here is quite limited, with steep sides all round, 
It contains a quantity of veins, mostly of small size, though the quality 
of the fibre is good. Faults have apparently affected the value of this 
property considerably, some very good veins, with a width of two 
inches, having been completely cut off at a depth of fifty feet from the 
surface. The output, however, has been considerable; that for the output. 
year ending 28th Aug., 1886, being 455 tons, though from various 
causes it is now much less than formerly, the mine not being worked 
at present to its full capacity. 

It will be seen from the facts here presented that the asbestus 
interests of the province are exceedingly important; and judging 
from the rate of increase for the last six years, it will soon assume very 
large proportions. The demand is annually increasing as new uses for 
the material are being found, and from the prospects presented, not only 
in the mines already opened, but in those areas contiguous, and which 
appear equally rich, the supply is practically limitless. 


Soapstone or talc.—The character and distribution of Soapstone are 
given, so far as then known, in Geol. of Can., 1863, pp. 469 and 
496. While deposits occur at many points in the serpentines 
and talcose slates of the Townships, the most important in the area 
now under consideration are found in the townships of Hatley, Ham, Hatley. 
and Wolfestown. At the first locality areas of steatite of considerable 
extent, much of which is of excellent quality, are seen on Lots 19, 20 
and 21, R. V., along or near the north-west shoro of Lake Massawippi. 
These have apparently not been utilized, except to a very limited 
extent for local purposes. In Ham, deposits are found on Lots 43 and Ham. 
44, new numbering, R. J., near the south extremity of Lake Nicolet, 
on property owned by Mr. E. Clark, of Sherbrooke, as well as on Lots 
49 and 50, R. I., owned by Dr. J. Reid. Mr. Clark has opened his 
property very slightly, and has removed none for shipment. The soap- woirestown. 
stone of Wolfestown on Lot 19, R. I., owned by Mr. Calvin Carter, is a 
pure variety in places translucent in thin plates, and occurs as a bed 
from one to ten feet thick, in black and grey talcose schist. It has 
been used for the manufacture of slate pencils and tailor’s chalk. A 
considerable quantity has also been ground and bolted, and is then well 
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adapted for a filler in the manufacture of paper. When mixed with a 
small proportion of white lead, it forms a hard cementlike pigment, 
which is claimed by Mr. Carter to equal in resistance many of the 
more expensive fire-proof paints. The price of this talc, ground and 
delivered in bags at the nearest railway station, Coleraine, is $8.00 per 
ton of 2,000 Ibs. Good sized slabs, of fine quality, can be obtained 
from this locality. It is also excellently adapted for the manufactare 
of gas burners. 


Mineral Pigments.—The only deposit of this nature which came under 
our observation, and to which special attention need be directed, ison Lot 
12, R. XIII., Stoke, on the property of Royal M. Gansby. Two shades 
were observed, one yellowish and one reddish-brown ; by calcination,the 
former assumes a pinkish tinge, and the latter a darker color. This 
pigment has been tested by Mr. L. J. Giroux, of the Canada Atlantic 
railway, and found to answer well for ordinary purposes; it is 
about equal to what usually retails for one and a-half to two cents 
per pound. When mixed with the ground tale of Mr. Carter's mine, 
it is said to form a very durable coating for outside work. Reference 
was also made in the Geol. Survey Rep. 1847-48, to the occurrence of 
stone paint on Lot 13, R. IX. Stanstead, as the result of the decompo- 
sition of bluish-grey and talcose slates, tho colors being ochre, yellow, 
and greyish-white, The material, mixed with oil, has been used locally 
for house painting. 


Marble.—A large deposit of crystalline limestone, forming a marble 
of very excellent quality, is found in the township of Dudswell, at Lime 
Ridge and vicinity. Its occurrence on Lot 22, R. VIL., was pointed out 
by the late Sir Wm. Logan. (Geol. Surv. Rep. 1847-48, and subsequently 
in Geology of Canada, 1863, pp. 627, 827.) Within the last two years, 
attention has been again directed to this locality, and a company 
has been formed in Sherbrooke to thoroughly test the value of the 
property. The marble is of several colors, takes a beautiful polish, 
and presents a very handsome appearance, especially a kind known 
locally as “ black and gold.” the yellow being due to the presence of 
veins of dolomite. There are ulso various shades of grey. In places the 
ledge is composed almost entirely of fossil corals, the polished slabs of 
which present a very peculiar and pretty mottled aspect. The com- 
pany has set up a channelling machine, and the upper and somewhat 
shattered layer has been removed to a depth of about four feet from 
the surface, in order to test the soundness of the beds beneath, the 
result being apparently satisfactory. They have also erected a sawing 
apparatus for the purpose of cutting the blocks into slabs. Sufticient 
work had not been done at the time of our visit to thoroughly test the 
quarry, but the prospects seem favorable. 
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Limestone. —AÀ portion of this deposit has been worked for some 
years by the Dudswell Lime and Marble Co., whose quarry is situatod 
at Lime Ridge. Six draw-kilns are now in operation with a capacity Lime Ridge. 
of 1,000 bushels each. The quarry, which is at one extremity of a 
ridge of highly crystalline limestone of very: fine quality, has now a 
working face of about 100 feet by 50. The facilities for working and 
shipment are excellent, and the output is very large. A constantly 
increasing demand is met with, the market embracing the greater part 
of eastern and south-eastern Quebec and the adjoining states. Cumplete 
returns to date will be found in the report by Mr. E, Coste, M.E. 


Flagging Stone, of very fine quality, is also found near by in Lot 15, pudewell 
R. V., Dudswell, also first pointed out in the Geol. Survey Report for @"* 
1847-48, p. 83. Four quarries are now in operation, owned principally 
by Bentley & Sons and Henry Sunbury. The rock which dips south- 
easterly at an angle of twenty to thirty degrees, is a bluish dark lime- 
stone, in regular beds, ranging in thickness from one to eight inches, 
with dark shaly partings. Stones of almost any required size can be 
taken out. The quarries have been opened but a short time, but the 
market is rapidly increasing. At present almost the entire output 
is sent to Montreal, where it is largely employed. 

Flagging is also found in connection with the Cambro-Silurian slates N 

: ear Brompton 
near and in rear of Brompton Falls, on the road west from Sher- Falls. 
brooke to Melbourne, and on the property of Duncan Haggart. The 
rocks here dip north-westerly, are nearly vertical, and present a 
good face for working. Large slabs have been taken out and used for 
flagging in Sherbrooke and locality, and give good satisfaction. The 
cleavage is not sufficiently regular for roofing slates. 

The limestone of Lake Memphremagog, in the vicinity of Oliver oliver Corners. 
Corners, also in places afford good quarries of flagging, which have 
been used locally to some extent, and appear to be of excellent quality. 


Granite.—The granites of this area have already been fully described 
in earlier reports as affording excellent building stone. They cleave 
readily and dress easily. They have been largely used in the con. 
struction of bridges on the several lines of railway, as also in Sher- 
brooke, where they are seen in the new Eastern Townships Bank and 
the new Post Office and Custom House. They are also used locally 
and are in considerable demand for monuments. 

The principal quarries are in the township of Stanstead, near the Principal 
extremity of Magoon’s Point, on Lake Memphremagog, and near Stan- cs: 
stead Junction or Beebe Plain. Outcrops of granite also occur between 
Barnston and Coaticook, and at other points, which have slready been 
mentioned in previous pages. 
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Serpentine.—The distribution of this rock has already been given. 
Blocks and slabs have been taken out and polished, at intervals, for 
many years ; some are admirably adapted for interior decorative 
purposes, and are very beautiful. The stone, however, is not suited 
for exterior work as it weathers rapidly and loses its polish. Diffi- 
culty is experienced in getting out large and perfect blocks owing to 
the presence of numerous small flaws and the jointed character of the 
rock which renders it difficult to split in any given direction, but for 
the manufacture of small articles it furnishes a handsome and easily 
worked material. 


Slate.—Only two slate quarries are at present in operation, that of 
the New Rockland Slate Co., in the township of Melbourne, and the 
Danville School Slate Quarry, which has been closed for some years, 
but lately re-opened by a new company. The details of the former, 
which is now being worked on a very extensive scale, will be found in 
Mr. Coste’s report. To facilitate transport, the Company have, during 
the past year, built a line of narrow gauge railway from the Grand 
Trunk to their quarry, a distance of about four miles. 

At the Danville quarry the work so far has been largely of a pre- 
liminary nature. The old excavation has been cleared out, new build- 
ings and dressing sheds erected, and improved machinery put in. The 
character of the slate is excellent, especially for the manufacture of 
school slates, though the Company purpose extending their business 
by manufacturing other lines, as mantles, billiard-table-tops, &c. 
Prospecting has also been going on in a band of red slates in the 
vicinity, the results of which have not yet been ascertained. 


Whetstones.—Rocks suited for this purpose have long been known to 
exist, and are described as occurring in the altered slate series of 
Memphemagog Lake, as well as in similar rocks in North Hatley, 
(See Geol. of Can., 1863, p. 809), and in the township of Stanstead, 
but little has of late been done towards the development of this 
industry, and no returns as to production are to hand. 


Brick-clay, while found at many points, is used for the manufacture 
of bricks, in so far as at present known, at only three places, viz., 
Sherbrooke, Lennoxville, and Ascot station, the largest output being 
at the first locality. The returns of each will be found in the report 
of Mr. E, Coste, M.E,, Part 8. 
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Sim:—I have the honour to present herewith a detailed report on the 
surface geology of the district comprised within the two quarter-sheet 
maps, 3 S.E. and 3 S.W., (northern New Brunswick and south-eastern 
Quebec), being the result of explorations and surveys made chiefly 
during the summer of 1885. The two map-sheets referred to, with colour- 
ing and notation to illustrate the surface deposits of the region, are 
now ready and will accompany this report. 

My thanks are especially due to W. Mann, C. E., Bathurst, for a plan 
of the Caraquette Railway; and to H. A. Johnson, Dalhousie, and Miss 
Andrews, Bathurst, for barometric readings taken at the meteorological 
stations under their charge. | 


I have the honour to'be, 
Sir, 
Your obedient servant, 


R. CHALMERS. 
Ottawa, May, 1886. 
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In the Annual Report, Geological Survey, 1885 (report aa) a general Previ Er DS a 
description of the surface geology of northern New Brunswick is region. 
given, with a brief sketch of the geological relations of the deposits, 
remarks on their agricultural capabilities, etc. The present report is 
intended to be of a more detailed character, and besides, will embrace 
a certain part of the province of Quebec, especially the area drained 
by the Restigouche and other rivers falling into the Baie des Chaleurs. 

As the glacial phenomena of this region, as well as the distribution of Infueng of 
the surface deposits, stratified and unstratified, have been so largely oatures. 
influenced by its more prominent physical features, it is only by view- 

ing the drainage basin of the Baie des Chaleurs as a whole that it is 

possible to treat the surface geology in a connected and systematic 

manner. For this reason and also to complete the study of the area Area explored. 
included in the quarter-sheet maps, 3 S.E. and 3 S.W., the explora- 

tions of the season of 1885, extended beyond the limits of New Bruns- 

wick as stated, and the larger part of Bonaventure county was also 

examined. Moreover, the oscillations of level which the region, em- 

braced in this report, underwent in the Post-Tertiary period as well as 

its glaciation are obviously so related to similar phenomena on the 

northern side of the Gaspé peninsula or Notre Dame Mountains that Relation of | 
it seemed desirable and necessary, in elucidating them, that a cursory Now Brunei ick 
examination, at least, of the lower part of the St. Lawrence valley to that eastern 
should be made. Accordingly, a short time was spent in the early part Quebe 
of the summer between Rivière du Loup and Métis, where a number of 
facts were discovered which, correlated with those of a cognate char- 
acter observed in the Baie des Chaleurs district, must have an import- 
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ant bearing on investigations regarding the surface geology of eastern 
Canada. These facts may here be given in some detail :— 


Observations at At Rivière du Loup, marine terraces were found at elevations of 225 
u 


pe 


St. Arsène. 


Trois Pistoles. 


and 345 feet;* in the lower of these, shells of Saxicava rugosa, Macoma 
Grenlandica, Mytilus edulis and a species of Leda or Yoldia occur in 
Leda clay of unknown thickness, overlain by Saxicava sand to a depth of 
fifteen foot. The ridge on which Cacouna village stands is highly gla- 
ciated, the strie running N.E. and S.W. or parallel to the general 
course of the St. Lawrence vulley. The extensive terrace on which 
Cacouna station (263 feet high) stands is evidently of marine forma- 
tion. On the road leading southward from this station, other terraces 
and old shore lines were observed, the highest being 340 feet. Fine 
blown sand occurs in the uppermost terrace. Along what must 
have formed the ancient beaches referred to, great numbers of boulders 
are strewn, chiefly of granite, gneiss, felsite, etc. Above the 345 feet 
contour line the surface appears to be more uneven, terraces are absent, 
and boulders not so numerous. 

An extensive marine terrace also occu:s at St. Arsène station (277 
feet high), in which shells of Saxicava rugosa were detected. Another 
behind it abuts against an old shore line or bank at a height of 340 to 
345 feet. These terraces are continuous to Cacouna station, three miles 
distant. 

Half a mile west of Trois Pistoles station (100 feet high), at a small 
stream, rocks were seen planed and striated in the direction of N. 2° 
W. In certain places they were rounded on the southern face and 
broken off abruptly on the northern. One exposure, however, which 
takes the roche moutonne form, has, in addition to the ice markings 
mentioned, other striæ on the northern face (which slopes toward the 
St. Lawrence at an angle of about 30°), the direction being N. 35° E. or 
S. 35° W., 1.e., nearly parallel the St. Lawrence valley. No rounded 
face (stoss-seite) showing in which direction the ice producing these 
moved, whether up or down the valley, was observed. 

A few rods to the east of Trois Pistoles station, another small brook 
flows into the St. Lawrence, which, in the lower part of its course has 
cut a deep trench through boulder-clay. Just south of the railway 
track it falls in a cascade over a ledge which is finely planed and 
striated,—striæ N. 10° W.—rounded side (s¢oss-seite) to the south, the 
northern face being abrupt for several feet forming the cascade men- 
tioned. Till rests on the glaciated surface. Numerous boulders of all 


* The elevations are above high tide level; those of the Intercolonial Railway stations were 
obtained from profiles in the office of the Railway Department, Ottawa, through the kindness of 
Mr. Collingwood Schreiber, Chief Engineer. The bearings given are referred to the true meridian. 
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sizes up to six feet in diameter occur in the stream bed, the largest 
being derived from local rocks, but others of granite, gneiss and crys- 
talline schist were noted. 

On tho road leading from Trois Pistoles station to the back conces- Rear 
sions traces of marine submergence were observed up to a height of Trois Pistoles. 
345 to 375 feet. Below that level, blocks of granite, gneiss, syenite, 
felsite, etc. strew the surface in great profusion, all well rounded. Above 
the limit stated the boulders are, generally speaking, more angular, 
and fewer gneiss or granitoid ones occur, but a larger number belong- 
ing to local rocks. Several of a reddish granite or syenite, 1.e. con- 
taining a large proportion of flesh coloured felspar, were however, met 
with. Glacial striæ were observed in different places up to the last 
back settlement, 800 feet high, the roches moutonnées and east-and-west 
ridges presenting, in all cases, the glaciated faces to the south. Ona 
ridge in the third tier, striæ were noted with a course of N. 45° W. to 
N. 50° W., the ice-worn face (stoss-seite) to the south. The difference 
between the course of these and the striæ nearer the coast, is however, 
due to local inequalities of the surface. 

Along the road from Trois Pistoles to St. Simon, glaciated rocks St. Simon. 
occur in several places, the rounded faces here also invariably to the 
south. A short distance to the south of St. Simon station (292 feet 
high) what appears to be the upper margin of the marine beds was 
seen along the face of an escarpment, at a height of 345 to 350 feet. A 
marked distinction was discernible here between the deposits below 
and above that line, the latter contuining angular debris and the sur- 
face being without the sweeping rounded contours characteristic of 
those which have been under the sea. At the level of 375 feet, how- 
ever, there is here, as at Trois Pistoles, a horizontal mark along the 
hill sides which may be evidence of an old shore line; but angular 
boulders of local rocks and the face of the escarpment mentioned are 
seen for 30 feet below it. 

Near Bic station (75 feet high) polished rocks occur, but without Bic. 
distinct grooves or striæ. The ice producing these has moved up or 
down the valley in the direction of S. 48° W. or N. 48° E. 

Going southward from Rimouski station (67 feet high) to the rear Rimouski. 
concessions, terraces at levels of 260, 330 and 367 feet were crossed, the 
one at 330 feet being the most extensive. The surface of the 367 feet 
terrace is somewhat hummocky and uneven, but a shore line is trace 
able here. Below this level, water-worn boulders of granitoid rocks 
are frequent, while above it, scarcely any, except a few of the red 
variety were met with, and the debris both large and small is more 
angular. This is the appearance presented as far as examined, up to a 
height of 625 feet, nothing like marine action on the surface being ob- 


St. Flavie. 


St. Octave and 
Little Métis. 


Conclusions 

respecting 

glaciation and 

subsidence of 
wrence 

_ valley below . 

ebec. 
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servable above the 367 feet contour line. Glaciated rocks and bosses 
with the ice-worn face (stoss-seite) in all cases presented to the south 
or south-west, were seen in several places, but no fine striæ nor grooves. 

At St. Flavie station (246 feet high) marine terraces were found ex- 
tending up to a height of 340 to 345 feet, an old shore line appearing 
at that level. Immediately below this contour line, great num- 
bers of drifted boulders, all well rounded, were observed, while 
above it, the surface became uneven and rolling and the boulders of 
gneiss, syenite and hornblendic rocks scarcer. On going into the back 
settlements a few of the reddish granitoid rocks were still seen, how- 
ever, as far as observation extended, up to an elevation of 450 feet or 
more. À wide terrace occurs at St. Flavie at the 300 feet level, which 
however, has a slight slope towards the shore. Glaciated rocks with 
the worn faces to the the south were seen in this vicinity. 

Along the site of the railway at St. Octave station (561 feet high) 
and Little Métis station (675 feet high) nothing like marine beds was 
observed, the ground being uneven and hummocky. About 200 to 300 
feet below this level, however, the great marine plain on the south 
side of the St. Lawrence can be seen stretching up and down the valley. 

From these facts the following conclusions may legitimately be de- 
duced : 

1. That in the region along the south side of the St. Lawrence, below 
Riviére du Loup, there has been a subsidence of from 345 to 375 feet 
with reference to the present sea level in the Post-Tertiary period. 
Above the 375 feet contour line, no evidence of submergence was 
seen, and the hummocky nature of the surface, the general absence of 
foreign boulders, their more angular forms, and the obvious relations 
of such as are met with to the rocks of the district, support the view 
that the downward movement has not exceeded the limit stated. 

2. That the glacier or glaciers which produced the south-to-north 
striation moved from the Notre Dame Mountains, or the adjacent water- 
shed, northward, debouching into the St. Lawrence estuary, which must 
have been at least partially open during the period of their existence. 

3. That the north-east and south-west striation has been produced by 
ice which moved up or down the St. Lawrence valley independently of 
that referred to in section 2, but whether contemporaneously or ear- 
lier or later, or whether the striæ were caused by glaciers alone, or by 
icebergs, the facts at hand are not sufficient to enable us to decide. 

The co-ordination of these phenomena with observations made on 
the surface geology of the Baie des Chaleurs basin will be brought 
under review in a subsequent part of this report. 

The investigations in the Baie des Chaleurs district have resulted in 
the discovery of a number of additional facts of importance respecting 
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the glaciation, the formation of the drift beds, including the origin of Investigations 
the till, of kames, stratified deposits, etc. During the summer (1885) New Brane- 
the Restigouche River and its principal affluents, the Quatawamkedge- Fine 
wick, Patapedia, Metapedia and Upsalquitch, were ascended, and a my Que. 
series of observations in barometric hypsometry made, and the general 
elevation and surface features of the region drained by them ascer- 
tained. The valleys of the Scaumenac, Nouvelle, Cascapedia, Bonaven- 
ture and other rivers debouching into the Baie des Chaleurs were also 
‘examined, and the extent and fertility of the flats or intervales border- 
ing them noted. The forest growth, which is so rapidly being depleted 
‘by fires as well as by the lumberman’s axe in some parts of the district, 
‘the size and relative abundance of the different kinds of trees, the dis- 
tribution as affected by the geological formations or other causes, were 
likewise studied as far as time would permit, while attention was also 
given to the character of the soils and their relative values as derived 
from each of the series of formations within the area under review. 

The surface deposits met with in the examination of the district 
included in the two quarter-sheet maps referred to, may be enumerated 
as follows in descending order :— 


Post-TERTIARY DEPOSITs. 


M 3. 


FRESH-W ATER. MARINE of depoalta 
1. Peat bogs. 1. Estuarine flats. examined in 
2. Shell marl. 2. Salt marshes. 
3. Lacustrine and fluviatile marshes. | 3. Sand dunes. 
4. River flats (intervales). 

M 2. 
1. River terraces and kames of river | 1. Saxicava sand and Leda clay, and 
valleys. kames of marine origin. 


2. Stratified inland gravel, sand and 
clay, and kames of the higher | (The Saxicava sand and Leda clay 
levels. often form sea-border terraces.) 
M 1. 


1. Till or boulder clay, moraines and erratics. 


Each of these formations, as it occurs in the district,will be described, 
and the locality and superficial extent defined on the map. 

It is perhaps necessary to state that the section of country included pimiculties 
in the maps is settled only along the coast and river estuaries, except favestigeions 
near the towns, where occasional back settlements have been establisbed À? te interior. 
on the second and third tiers of lots. Hence it was impossible to 
carry out a detailed system of investigation as regards its surface 


geology in the interior, as only along stroams and lumber roads could 
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it be penetrated and the character of these observed. From the exam- 
ination made, however, and the known distribution of the older rocks 
as mapped by R. W. Ells, of the Geological Survey, it is believed 
tolerably correct knowledge regarding the interior, as well as along 
the coasts, has been obtained. 


TOPOGRAPHICAL AND PHY8ICAL FEATURES. 


Topographical The main topographical features of the region under examination 
eben have been described in previous reports by different geologists. Sir 
described. y, E. Logan and Mr. Richardson each explored portions of the area 
mapped, lying within the Province of Quebec (Reports of Progress, 
1844 and 1857-58), and the results of their work are given in the 
Geology of Canada, 1863. In Prof. Hind’s Preliminary Report on 
the Geology of New Brunswick, 1865, the chief outlines of the topography 
of the northern counties are given ; but it is to the reports of Mr. Ells 
(Reports of Progress, 1879-80 and 1880-81-82)), that we are mainly 
indebted for details regarding its orographical and geological features. 
The writer has also sketched some of the chief surface characteristics 
in report aa. (Annual Report, 1885); so that in view of what has 
already been written respecting the region, it is unnecessary to do 
more at present than recapitulate the chief points in the descriptions. 
referred to. 
The more salient features are the Baie des Chaleurs basin and the 
estuary of the Restigouche, the former merely a prolongation and 
expansion of the latter. The estuary mentioned is a shallow basin 
soo aa about twenty-two miles long and from one to three miles wide, lying 
in an east-and-west direction (magnetic) and surrounded by hills of 
trap rock which rise 500 to 1,000 feet above sea level. 
Baie des The Baie des Chaleurs is a broad sheet of water, the general direction 
Chaleurs. Of whichis nearly east-and-west, occupying a trough about seventy-five 
miles long and fifteen to twenty-five miles wide. Its general depth can 
be seen from an inspection ofthe map. There is a gradual descent 
in the contour lines of its bottom eastward, and the depth increases 
beyond its mouth, for, outside of the Orphan Bank, the lead goes 
down, according to the charts, 450 feet or more. 

This beautiful expanse of water is without rock or shoal, and has 
only one solitary isle—Heron Island—lying off the coast of Resti- 
gouche county. 

Baie dee _ The hydrographical basin of the Baie des Chaleurs is in reality a 
ian mea a wide valley of erosion originally formed in the Silurian rocks, which 
erosion. has been partially filled in to a height of 200 to 300 feet above the 

present sea level by Devonian and Carboniferous sediments. These 


Heron Island. 
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again were subjected to extensive denudation. Indeed the existing Physical 
features are largely the result of erosive agencies continued since Baie des 
the land first rose above the sea, although the mountains and table re tr hae 
lands are undoubtedly due to original disturbances and uplifts of the stn 
strata. Erosion has, however, been more effective in wearing down the 

rocks, especially the Lower Carboniferous, on the south side of the 

Baie des Chaleurs than on the north. From the patches and remnants 

of these found occupying sinuses and small marginal areas all around 

the coast, it is evident the whole basin of this sheet of water has been 

skirted and, perhaps, partially filled in with them, the chief portion of 

which has since been denuded. 

In general, the surface of the land may be said to slope upwards from Slopes and 
the shores of the Baie des Chaleurs on all sides to an elevation of 1000 
feet or more, although within the limits of the maps reaching that 
height only in the west and north. The 200 feet contour line, mark- 
ing approximately the upper limit of the marine deposits, gives an idea 
of the slope near the coast, but the general appearance of the country 
on either side of the bay is quite different. Along the Restigouche 
River and in the region west of the Cascapedia River embraced in the 
maps, the chief portion is a table land, intersected by numerous deep Table lands. 
river gorges and ravines, the average elevation of which is about 1,000 
feet above the sea. Mountains 1,200 to 1,500 feet high, or more, how- 
ever, occasionally loom up, and a bold escarpment here faces the estu- 
ary of the Restigouche and the Baie des Chaleurs. East of Casca- 
pedia River, the coast district, although not so high as that just re- 
ferred to, nevertheless maintains an elevated, undulating aspect, ex- 
hibiting steep banks and cliffs along the shore in many places, with a 
surface behind, which, generally speaking, ascends till it merges into 
the table lands along the watershed of the peninsula. 

On the New Brunswick side of tho bay, to the south and south-east Character of 

of the Dalhousie or Restigouche hills, the land is comparatively low, south side of 
with gently rising, uniform, or slightly undulating contours, and is Chaleurs. 
without any eminence’, except the Blue Mountains nesr Jacquet River. 
This area has evidently undergone great and prolonged denudation, 
especially near the coast, for, although the rocks are much disturbed, 
the strata in many places crumpled and upturned vertically, they never- 
theless exhibit a comparatively even surface. 

To the south-east of the Baie des Chaleurs stretches the great Car- 
boniferous plain of New Brunswick. It is a flat district, whose sur- 
face within the area mapped does not exceed 200 to 300 feet above sea 
level, the strata being comparatively undisturbed, and sloping very 
gently down beneath the waters of the Gulf of St. Lawrence. 

A number of important rivers debouch into the Baie des Chaleurs, of rivers. 


Elevations 
along Resti- 
gouche River 
and in the 
interior. 


of Restigouche. 


Lakes. 
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which the chief are Restigouche and Nepisiguit in New Brunswick, 
and Great and Little Cascapedia and Bonaventure in Quebec. In the 
table land referred to, these have cut deep trenches into the strata, 
and produced marked features in the landscape. On the lower 
grounds, however, the river valleys are comparatively shallow, but 
most of them have been filled to a greater or less depth, especially the 
estuarine portions, with till and stratified beds, during the glacial 
period and since. 

The elevations of certain points along some of these rivers, and of 
the adjacent country, as measured by aneroid, may here be stated. 
They are in all cases above sea level. Along the Restigouche estuary, 
on both sides, the hills are 500 to 1000 feet; mouth of Metapedia, 20 
feet; hills in this vicinity, 600 to 900 feet; mouth of Upsalquitch, 38 
feet; general level here about the same as at Metapedia; Red Pine 
Brook, 170 feet; hills and general level near here, 700 to 900 feet; 
mouth of Patapedia, 220 feet; general level of country near river val- 
ley, 750 to 900 feet, but rising to 1000 or 1200 feet at some distance 
north of it; confluence of Patapedia and Awaganasees branch, 660 feet ; 
general height of country here beyond valley, 1200 to 1500 feet; mouth 
of Quatawamkedgewick, 327 feet; hills near river, 600 to 750 feet; 
mouth of States Brook, on last mentioned river, 567 feet; height of 
measured hill here, 1300 feet, others rising 1400 to 1500 feet; Resti- 
gouche River, at limits of map, below mouth of Gounamitz, 380 feet; 
hills on both sides, 600 to 700 fect. On the Upsalquitch, mouth of 
Boland’s Brook, is 117 feet, and confluence of north-east and north 
branches, 180 feet; general level of country in immediate vicinity of 
latter point, 500 to 600 feet. From these altitudes, it will be seen the 
country drained by the Restigouche rises towards the sources of the 
Patapedia and Quatawamkedgewick, and the lowest part is along the 
main river and the Upsalquitch. The maps show the elevations at all 
accessible points. 

Some changes seem to have taken place in the courses of a few of 
the larger rivers, one of which may be referred to. During the Post- 
Tertiary subsidence of the region, the Restigouche had two mouths, 
and flowed partly out by the gap in the Dalhousie hills, through which 
the Intercolonial Railway now runs, and partly by the present mouth, 
Dalhousie Mountain forming an island. The Scaumenac River may 
have originally determined the existing outlet. 

A number of lakes occur in the district, which generally form part 
of the river systems. They are all, so far as examined, held in by 
drift dams. The parallel valleys among the trap hills on the south 
side of the Restigouche estuary are occupied by a number of lakelets, 
500 or 600 feet above sea level. The Blue Lakes near the Cascapedia 
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River are remarkable, especially two of them, for their azure or bluish Blue lakes near 
colour (see report of Mr, Ells, 1880-82). Some of the smaller lakes SrsPedie 
contain marl, and other lake basins were seen to be wholly filled with 

peat. 

Following is a list of the elevations of the more prominent and List of moun- 
accessible mountains within the area under discussion. Those noted "ist 
on the maps indicate the surface features more definitely than any 
written description could. The datum line is high tide level of tho 
Baie des Chaleurs. 


FEET. 
Tracadigash Mountain................. Sa Renin eats 1,865 
Nouvelle . RE asser 1,058 
Maria | en nl ane te des 1,230 
Table land behind Tracadigash Mountain............. 1,700 
Scaumenac Mountain..............,.....,,.,.,...... 1,745 
Dalhousie M Rs San sense 716 
Sugar Loaf ‘© Campbellton, N. B............... 950 
Squaw Cap % ‘Upaalquitch.:..:sssscverse 2,000 
Slate à rrr rer ere ree 2,000 
Port Daniel Me re ae re rr re + 400 


Bearing in mind the foregoing facts in relation to topography and 
elevation, we can now mark their influence on the great erosive forces 
which swept over -the region, producing striæ, distributing boulder- 
clay, erratics, etc. 


GLACIAL STRIÆ. 


In the general list of striæ given in report aa (Annual Report Geolo- List of striæ. 
gical Survey, 1885), all those known or observed in the district were 
recorded, but during the past summer (1885), a number of additional 
striæ have been discovered, especially on the north side of the Baic des 
Chaleurs. These, and others not previously noted, are included in the 
following table. Their courses are all referred to the true meridian. 
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LOCALITIES. 


GLoucesrer County, N. B. 


At Bass River Mills, along Caraquette Railway. 
In Middle River settlement, on road side....... 
In Dumfries settle’t, on central E. and W. road .. 

a in another place on same road. 
In Robertville, on westernmost N. and S. road .. 
At Belledune, near P. O., on bank of shore...... 


REsTIGOUCHE County, N. B. 


In Archibald settlement, near school house..... 
" in another place on main road. 
In both of these places the stoss-seite of the 
rock is to the S. W. 
At Benjamin River, on bye-road to second con- 
CORSION 10: Does. ea 
In Quatawamkedgewick River valley, 3 miles 
below mouth of McDougall’s Brook. Grooves 
and strig.........s....e. awd wales see 
The striæ are parallel to that part of the river 
valley in which they occur. Till rests on the rock 
surface, but is now being rapidly worn Pur by 
the river (see section under head of till or 
boulder-clay). 


BoNAvENTURE County, QUEBEC. 


Near Maguasha Point, roches moutonnées........ 
On E. side of Nouvelle Valley, on road to 
Parker settlement ,..................,..., 
On road to St Louis Mountain settle’t. Grooves.. 
Ice in two last mentioned localities evidently 
flowed from table land along gor into Nou- 
velle estuary and into W. end of Baie des Cha- 
mate coalescing with glacier of Restigouche 
valley. 
At Black Cape, along road in several places, 
roches moutonnées, grooves and striæ ........ 
These striæ, etc., have been produced by a 
body of ice which moved down the Cascapedia 
valley into the Baie des Chaleurs basin. 
At Port Daniel Mountain, roches moutonneés, 
and grooves, stoss-seile, N.W ......,........ ° 
On second ridge E. of Port Daniel River, along 
road in several places. ........,. ........, 
At Point Maquereau, on road leading to light 
house and along main road in several places. 
The glaciers producing these striæ have evi- 
dently debouched into the open bay. 


Course of 
Striæ, &o. 


N. 22° E. 
N. 46° E. 
N. 56° E. 
N. 46° E. 
N. 86° E. 
8. 54° E. 


8. 68° E. 


8. 24° E. 
S. 44° E. 


8. 42° E. 


S.46° E. 
S. 44° E. 
S. 44° E. 
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Tic or BouLDER CLAY, MORAINES, ETC. 


The occurrence of till and erratic blocks on the southern side of the 
Baie des Chaleurs was:referred to in some ‘detail in the report already 
cited, (Annual Report, 1885. Part aa.) Thick deposits of till were — 
met with in many places near the coast, and in the interior of the 
country in river valleys. On the Quatawamkedgewick, a tributary of een PAIE 
the Restigouche, it was seen near the mouth of McDougall’s Brook, in observed. 
the river’s bank, resting on glaciated rocks at a height of 520 feet above 
sea level, (see list of striæ). The section here is as follows in descend- 
ing order :— 


1. Stratified gravel and sand, overlain by a few inches of loam. 


Quatawam- 
Thickness of whole: 5440 aus ee sea see wee’ 15 to 20 feet. kedsewick. 
2. Till, consisting of gravel, sand and clay with a few bouidérs 
which bakes hard on exposure ...................,...... 3 to 5 feet. 
3. Grooved and striated rocks, grooves parallel to direction of 
valley. ‘ 


The river having recently made a detour here, is now wearing away 
the whole of these beds down to the rock surface, thus exposing the 
strisæ. 

At Campbellton, a bed of till occurs in the bank of the Restigouche, Campbellton. 
overlain by stratified gravel, etc. 

Just north of Nash’s Creek, on the coast of the Baie des Chaleurs, a Nash’s Creek. 
bed of till occupies sufficient breadth to enable us to map it. The In- 
tercolonial Railway track passes through it by a cutting fully half a 
mile long, exhibiting a good section, and showing it to consist of a gray 
or reddish-gray clay, very tough and compact, and containing numerous 
angular boulders. The upper portion is more or less oxidized. 

On the right bank of Jacquet River, near its mouth, a coarse reddish Jacquet River. 
clay and gravel, chiefly derived from the underlying Lower Carboni- 
ferous rocks, occurs, which contains giaciated boulders, and is evidently 
a true till. 

At Tête-à gauche and Nepisiguit rivers, beds of till met with there , Tete. à-gauche 
consist principally of the debris of the granite rocks occurring in the River. 
vicinity. These river valleys have been partly filled with it during 
the glacial period, the streams subsequently wearing channels through 
it. The deposits of till on their banks are, therefore, remnants only of 
the original mass. Along the Nepisiguit, however, they form a ridge 
which rises slightly above the general level, similarly to banks observed 
along the Miramichi and other rivers. 

At Bass River, near the Caraquette railway track, a bed of till is seen Bass River. 
with glacial striæ beneath. Here and to the eastward, a sheet of till 
covers the surface of the Carboniferous rocks, overlaid by a thin deposit 
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of stratified materials. Transported boulders of granite, diorite, felsite, 
etc., are consequently numerous on the surface. The land is quite flat, 
clayey, and wet in rainy seasons. 
Till at Yacta | A considerable bed of till occurs west of Yacta Point in Scaumenac 
oe Bay, composed of tough clay, mixed with boulders derived from local 


rocks. 
At LeBlanc On the coast of the Baie des Chaleurs, between LeBlanc and Little 
and Little | Bonaventure rivers—distance three miles—a thick bank of till is ex- 
Havers: posed, which is twenty-five to thirty feet high, and half a mile toa 


mile in width. It is here also composed principally of the debris of 
the Lower Carboniferous rocks, with a few travelled boulders from the 
interior of the peninsula. Decomposed rock in situ occurs here at dif- 
erent points. 

Other localities Till was also noticed in the following localities:—On the sides of 

Por ridges between Point Maquereau and Port Daniel; at Black Cape, in 
hollows and on hill slopes ; at the largest of the two lakes behind New 
Richmond, forming banks and damming up its waters; on the slopes of” 
the hills along the Nouvelle valley, especially along the bye-roads to 
St. Louis Mountain and Parker settlements, etc. 

Roots In several parts of the district, especially in that tract occupied by 

composed rock Middle Carboniferous rocks to the east of Bathurst, the sandstone and 
conglomerates, partially disintegrated, can be seen in sections under- 
lying the stratified deposits appar ently undisturbed by glacial action. 
Transported blocks usually overlie these and sometimes boulder-clay, 
and the facts show that erosion from the ice of the Post-Tertiary period 
was not sufficiently powerful to remove the whole of the superincum- 
bent decayed rock material from the rock surface beneath. It has, 
therefore, escaped abrasion, and resting immediately upon it is seen 
the rotted rock referred to,—the material from which till is formed. 

Conclusion Viewing the foregoing facts connectedly, it would seem that till 

with ner erence 

to mode of — forms the covering of a considerable portion of the solid rocks through- 

iT na out the district, although largely concealed by stratified deposits. 
Wherever openings have beon made in these, it is seen constituting a 
sheet of greater or less thickness, and invariably at the base of the 
series. The thickest beds of till, however, occupy sinuses, or the 
mouths of river valleys along the coast, or the lee side of ridges or 
hills which have protected them from denuding agents. 

Morainic No morainic material was noticed, except under the kames, where 

material Jocally it occurs as masses of boulders partially rounded, but still pre- 
serving traces of glaciation. The fact that the Post-Tertiary glaciers 
which occupied the surface of the country, slid down into the Baie des 
Chaleurs depression, perhaps considerably below the present high water 
mark, may account for the absence of terminal moraines; but no lateral 
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ones seem to have been left either, except those referred to forming 
the bottom of the kames. Morainic beds under kames were observed 
at Dickie’s Cove and in the Nouvelle valley. 


Bou.pers, Erratic BLocks, Etc. 


Considerable quantities of loose boulders are strewn over the surface Boulders; 
of the district under examination, or imbedded in the till and other de- a of 
posits. In general they appear, so far as they can be traced to their *™""* 
parent sources, to have been shifted eastwardly, or rather north-east- 
wardly, in northern New Brunswick, and south-eastwardly in Bonaven- 
ture county, Quebec; but there are exceptions to this rule, to which 
reference will presently be made. The great majority belong to rocks 
in situ in their neighborhood. The presence of large numbers of that 
almost ubiquitous kind—granite—in the area under review, seems, in oogurrence 
some instances, inexplicable, and encourages the belief that the laws or of sranite | 
agencies governing their distribution are yet but very imperfectly great roa tia 
understood. In the Middle Carboniferous district east of Bathurst, rocks. 
they are scattered ubout in such profusion as to give rise to the opinion 
that domes or bosses of the parent rock must have protruded through 
these strata in places at or immediately prior to the glacial period, 
although they cannot now be seen. Near Black Rock on the road from 
Pokeshaw to Millville, the surface in places is abundantly strewn with 
blocks, many of which are sub-angular and five to seven feet in diameter. 

Large ones were also noticed at Clifton and New Bandon ; indeed, they 

are met with everywhere in that section,—in the interior, on the coast, . 
on headlands, shores, islands, etc., down to the Gulf. Their occurrence is trarsiiorted: 
not so difficult of explanation there as elsewhere, however, as the ice of 

the glacial period is known to have moved from the south-west, carry- 

ing blocks from the granite area south of Bathurst, north-eastwardly in 

that direction, and the exposure of those occurring on the surface there 

as in other places, is, no doubt, due to the denudation of the finer and 

lighter materials. 

In the district lying to the west and north-west of Bathurst, however, 
similar granitic boulders and others of crystalline rocks were obser vedi Granite 


Those of granite are not so abundant as to the eastward, but are never- pede inthe 


theless, met with at Nigadoo and Elm Tree rivers not infrequently, and AH eave 
sparingly to Belledune and westward. In the interior, at the head- °°ntour line. 
waters of Nigadoo, in the vicinity of the so-called silver mines, they 
were noticed 500 to 600 feet above sea level. Now, while those along 
the coast might have been, and probably were carried to their present 
sites by floating ice during the Post-Tertiary subsidence, having first 
been moved from the {interior towards the coast by glaciers, the 
2 
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granite boulders in the last mentioned locality, which is above the limit 
of this subsidence, could not thus have been transported. Indeed, it 
would appear as if the granite area along the Nepisiguit River referred 
to, had scattered its boulders or debris in every direction around 
the parent rock, although, as already stated, the blocks are larger and 
more numerous to the eastward and north-eastward. the direction in 
which the ice of the glacial period moved after passing over it. 

The occurrence of occasional granitic and gneissic boulders in 
different parts of Restigouche county, associated with those belonging 
to other crystalline rocks, such as diorite, felsite, dolerite, etc., of 
known local origin, is another question beset with difficulties, according 
to the generally accepted theories of transportation. Upon the mar- 
ginal area below the 200 feet contour line, they may have been distri- 
buted by floating ice; and the granitic boulders, sometimes noticed in 
the Restigouche valley proper, may have been borne thither from the 
Notre Dame or Shickshock Mountains by land ice, similarly to those 
occasionally met with in different parts of Bonaventure county. But 
it is not improbable that there are small granite domes or bosses* in the 
interior, not yet known, which have furnished the boulders now seen 
sparingly scattered over the surface of the great Silurian plain south 
and east of the Restigouche River. | 

It has been stated that no foreign boulders are found in the Gaspé 
peninsula.t This seems to be true as far as known, except on the low 
coast area along the St. Lawrence., but the same statement may be 
made in regard to northern New Brunswick as well, no boulders having 
been seen there, other than what are at least similar to rocks in situ in 
some parts of the drainage area surrounding the Baie des Chaleurs, 
whether derived from them or not. 

An illustration of one mode in which boulders are sometimes 
transported may here be given. In the southern part of Bathurst 
harbour or basin( which is an estuarine flat) a considerable number of 
granite blocks, from one to seven feet in diameter, are strewn. These 
have been moved from the mouth of Middle River, distances of half a 
mile to a mile within the Recent period, by ice which forms in the basin 
and river every winter, as it is melted and carried out by the spring 
floods. This basin is being silted up, nevertheless, the boulders are 
kept on the surface, being rolled over or moved further down a few 
inches or feet, as the case may be, every season. Sir William Dawson 
has shown that boulders are similarly transported in the Lower St. 





® Granite ocours on Benjamin River, Restigouche county, which was quarried during the con- 
struction of the Intercolonial Railway. See Mr. Ells’ report (Report of Progress, 1879-80, p. 47 D.) 


+ Dr. R. Bell was, I believe, the first to call attention to this fact in a paper published in the 
Canadian Naturalist, Vol. VILL. (1863) 
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Lawrence valley. In the course of ages, erratics may thus have been 
moved great distances. 


CONCLUSIONS RESPECTING THE GLACIATION OF THE BAIE DES CHALEURS 
Bastin AND GASPÉ PENINSULA. 


The striæ and the direction in which the boulders of local rocks, as Glaciation how 
well as the till, have been transported, indicate that ice, which mantled des Chaleurs 
the country surrounding the Baie des Chaleurs during the glacial pets 
period, moved down the slopes from the north, west and south into its 
basin. In the Gaspé peninsula, ice probably covered the whole table- 
land south of the watershed, and was controlled in its flow by the larger 
river valleys. The hilly tract in the northern part of Restigouche 
county, drained by the river of that name, was similarly clad with ice, 
which also followed the courses of the principal valleys. On the 
southern side of the Baie des Chaleurs, however, from Eel River to Elm 
Tree River, the ice covering appears to have moved independently of 
surface inequalities. The land is comparatively low, with an even 
surface near the coast, and the trend of the ice movement was 
diagonally across the minor valleys eastward and north-eastward, 
to the deeper part of the Baie des Chaleurs basin. This fact 
lends countenance to the view that the ice which flowed down the 
Restigouche, Nouvelle and Cascapedia valleys, coalesced in the Baie 
des Chaleurs basin, forming a local glacier which occupied the whole 
western end of the depression. The portion of the bay lying east of 
Belledune Point, or Petite Roche, appears, however, to have been open, 
for the courses of the striæ at Port Daniel and Point Maquereau, as 
well as on the New Brunswick side at Nigadoo, Dumfries, Bathurst 
and Bass River, show an ice flow more directly into it, uninfluenced by 
other ice movements from the west. At Belledune and Elm Tree 
River, however, later and finer striæ, crossing the deeper grooves at a 
wide angle, indicate that smaller local glaciers, debouched into the bay 
after those referred to had retired, or they may have been produced by 
icebergs. 

The striæ observed in the valleys of the Quatawamkedgwick, Meta- Stris in Quate- 

pedia (see list of striæ, Geology of Canada, 1863, p. 892, No. 139), and wamkedewick 
Nouvelle indicate, as stated above, that glaciers flowed down these ; river valleys. 
. and the facts when correlated with observations made on the south 
side of the St. Lawrence, referred to on previous pages, afford proof 
that the existing watershed of the Gaspé peninsula, and of the region 
to the south-west shed the ice which accumulated on it northward and 
southward, as it now sheds the waters due to precipitation. — 

No positive evidence regarding the striating action of the icebergs 
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of the glacial epoch was obtained around the shores of the Baie des 
Chaleurs, except it be such as is referred to above, occurring at Belle- 
dune and Elm Tree River. That icebergs have been instrumental in the 
transportation of boulders, however, seems beyond question. The blocks 
met with near the coast, which have been carried from the parent beds 
in adirection contrary to that of the ice-flow, were, nodoubt, moved by 
them. Moreover, although proof is wanting that icebergs have produced 
striæ on rock surfaces, they appear to have had a powerful denuding 
effect, along with coast and pack ice, especially on the southern side of 
the Baie des Chaleurs. It has been already stated that the coast area, 
east of the Dalhousie hills, presents a uniform surface, sloping at a low 
angle from an elevation of 200 to 300 feet down underneath the waters 
of the bay; and that while the strata are much folded and crumpled, 
and cut by dykes of diorite, ahd other eruptive rocks; they have all, 
nevertheless, been denuded and planed off nearly level. Obviously, 
therefore, other agencies as well as the sea and land ice have been in 
operation here, levelling the surface. And it seems almost beyond a 
doubt that these have been coast and floating ice and icebergs of the 
Post-Tertiary and preceding ages, if we may suppose such to have 
existed. That the erosion here witnessed must have been prior to the 
final melting of the glaciers is shown by the presence of striæ still 
retained by the rock surfaces. 

The effects of coast and floating ice can be observed even at the 
present day in the same locality. Easterly winds drive in packs every 
winter and spring, pushing them against the shores of the southern 
side of the Bay, levelling down the zone between high-water mark and 
the ten to fifteen feet contour line below it. Similar erosive agencies 
have undoubtedly been in operation for long ages, as the coast area 
oscillated in level, which would be intensified when the waters of the 
Baie des Chaleurs covered a larger area. That the chief denudation 
which the surface of the district underwent was, however, pre-glacial 
and sub-ærial, admits of no question; but the agencies referred to serve 
to explain the uniformity of surface which the latter could not effect. 


STRATIFIED INLAND GRAVEL, SAND AND CLAY. 


Everywhere outside of the river valleys, above the 200 feet contour 
line, deposits of stratified gravel, sand and clay occur, forming the 
largest portion of the cultivable soil within the area mapped. For the 
most part, these beds are quite thin, usually resting on the tillor rock 
debris; but on slopes and in hollows they are often a foot or more in thick- 
ness, constituting lenticular sheets, more especially the clayey portion, 
which appears to have been washed down from the hills and ridges 
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wherever there are rolling or uneven surfaces. The chief agent How formed. 
in stratifying or remodelling these from pre-existing beds was, 
no doubt, the waters resulting from the melting of the snow and ice 
of the glacial period, at or near its close. In certain hollows, lakes or 
ponds existed at that time, which have since dried up from 
drainage or evaporation. Streams also flowed through nearly all the 
minor valleys then, where now they may be seen only for a short time 
during the melting of each winter's snow. These would be important 
agents in remodelling the surface materials. Over a large part of 
the district mentioned, however, these inland surface deposits are 
really till, or the rock debris from which till is derived, with the upper 
portion oxidized and partially modified through atmospheric action such 
as rain, frost, melting snow, etc., and by the rooting of plants and their 
decay. Wherever the surface was irregular, these agencies, by loosen- 
ing the soil, would keep it in such a condition that it could be readily 
moved from higher to lower levels by ordinary sub-ærial processes, 80 
that, in the lapse of ages, these apparently insignificant means would 
result in changes of great importance as regards these surface beds. As 
illustrating the character and depth of these inland deposits, the follow- 


ing sections may be instructive :— 

1. At the confluence of the Metapedia and Restigouche rivers, in a Section of 
hillside, a stream of water from a bursting reservoir cut a channel into nina. 
the surface beds six to ten feet deep, exposing the rock surface beneath, Metapedia. 
which was not glaciated, and affording a good section. The principal 
mass was seen to be local rock debris, unstratified, and apparently 
formed in situ. The uppermost twelve to fifteen inches were, however, 
oxidized and partly stratified from the materials sliding down hill. 

2. In St. Alexis settlement, which has a rolling surface 800 to 1000 st. Alexis. 


feet above the sea, the deposits are :— 


(1) Stratified sand, gravel, or clay on the surface, from two or three 
inches to a foot or more in thickness. 

(2) Till in places, but sometimes rock debris resting on the upturned 
ragged edges of the fragile, decaying Silurian slates. The till, oxi- 
dized on the surface, seems to cover, indeed, a large part of the 
district. ° 

3. On a hill behind Paspebiac, 210 feet high, the surface deposits Paspebiac. 
are somewhat similar, viz:— 

(1) A few inches to a foot or more of oxidized and modified rock debris 
finely comminuted by atmospheric action, and in places stratified. 

(2) Decayed rock material,derived from the underlying Lower Carbonif- 
erous sandstones, which, for the most part, has been changed to till 
by glacial action. 
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RIVER TERRACES. 


Riverterraces The river valleys in this district are all terraced throughout at 
various heights, the terraces all corresponding in size with the rivers, 
as stated in previous reports, except near their mouths, where they are 
of marine formation. The Restigouche and its larger affluents, and the 
Nouvelle, Cascapedia, Bonaventure, etc., exhibit terraces of greater or 

Occurrence of ]ess extent. On the Restigouche, the highest are at the following 

terraces along : ‘ ‘ ° 
Restigouche places, (the heights, unless otherwise mentioned, having reference to 


Ri d its 
branches. that of the river at the nearest point). 


1. Red Pine Brook, a terrace 20 to 30 feet, another 30 to 40 feet high. 
These are narrow and somewhat uneven. 

2. Mouth of Patapedia on left bank, a terrace 50 feet high. 

3. On opposide side of Restigouche, a terrace three-quarters of a mile 
long, kame-like, and also about 50 feet high. This terrace extends up 
the Restigouche valley, on one side or the other, nearly to White's 
Brook. 

4, Opposite Stillwater Brook, terraces are seen 20 to 30 feet high, 
forming the point in the river bend here. 

5. In Quatawamkedgewick valley, below Falls Brook, terraces are 
seen 20 to 30 feet high. None higher than these occur on this river. 

6. On Patapedia, the terraces do not exceed 20 to 30 feet in height, 
and are all narrow. | 

7. Terraces near the mouth of Upsalquitch, on that river, are 20 to 
40 feet high. Further up they are usually lower, except at the upper 
falls, six to seven miles below Upsalquitch Lake (see preliminary re- 
report aa, Annual Report, 1885). 

Along Metapedia River terraces occur at the mouth of Assemetquagan 
twenty to thirty feet high, but narrow. At Milnekik branch they are 
thirty to thirty-five feet high, and extend along Metapedia one to two 
miles. Above that, to Assemetquagan station, Intercolonial Railway, 
they are narrow and not more than ten to twenty-five feet high. 

No noteworthy river terraces were observed on other rivers within 
the limits of the maps; and the above represent the highest in the 
district, except it be at waterfalls. . 


MARINE TERRACES AND KAMESs. 


(Saxicava Sand and Leda Clay). 
Marine or sea-border terraces were met with all around the Baie dee 
Marine j : : 
terraces. Chaleurs, and often extending up river valleys many miles. The 


Restigouche exhibits these formations as far up as the confluence of 
the Upsalquitch, thirty-six miles from its mouth, and the Metapedia, 





chauuene. | MARINE TERRACES AND KAMES. 23 M 


as far as Millstream branch. The Cascapedia, Nouvelle, and Bona- Where found. 
venture valleys are likewise terraced with marine deposits for consider- 
able distances, the former especially beyond the limits of the map. 

A marked difference exists between these and river terraces as percent” 


een 
regards elevation and area. For example, on the Restigouche and its marine and 


affluents, no river terraces occur higher than 40 to 50 feet above ee 
the stream alongside of them; but as we approach its mouth, especially 
within five to fifteen miles of tide head, we find marine terraces 150 
feet high or more. The same distinction holds good with reference to 
river and marine terraces on the Nouvelle, Cascapedia and Bonaventure 
rivers. These elevated terraces, although formed in estuaries or tidal 
inlets during the Post-Tertiary submergence, and leveled off by the 
sea, have nevertheless derived the material which composes them from 
the rivers; in other words, they have been formed of river detritus at 
or near the head of tidal waters during the Post-Tertiary subsidence. 

The terraces found around the coast of the Baie des Chaleurs likewise Material, 

consist of tho debris of the rocks within its drainage basin, and have elevate and 
been modelled chiefly by the sea. No well defined ones were observed at formation: 
a greater elevation than 175 to 200 feet above tide level, unless it may 
be some occurring at Port Daniel, described below. Fossils are found 
in nearly all these terraccs, being most abundant, however, around 
the mouth of rivers, and within the area of the Silurian limestone. 

Marine terraces are invariably formed of (1) Saxicava sand, which gaxicava sand 
changes on the one hand into a coarse gravel or detritus with small ue Hi 
boulders, and on the other, to fine sand without admixture of other 
material; (2) Leda clay, fossiliferous in the uppermost strata, the 
whole usually resting on till, rock debris, or occasionally on kames. 

Over a large part of the area under review, these marine deposits Absence of 

(Saxicava sand and Leda clay), are not regularly terraced, however, terraces along 
but occur as thin or lenticular sheets upon the surface of the boulder- iosalitiee 
clay, or rotted rock material, as the case may be. And, although from 
the elevations of the terraces under discussion it is evident the sea has 
invaded the region to a height of about 200 feet above the existing 
sea level, yet long stretches of the coast area below the 200 feet 
contour line bear no traces of submergence. Certain tracts on the 
New Brunswick side of the Bay may be mentioned, as for oxample, 
(1) between Jacquet and Tête-à gauche rivers, and (2) east of Bathurst 
to the limits of the map. These slope down to the shore, and are un- 
terraced, except at the mouths of the rivers and brooks. In Bonaven- 
ture county a similar want of terracing is apparent in many localities. 
The facts tend to show that terracing has taken place, as stated, chiefly 
at or near the mouths of rivers, and that these have supplied the prin- 
cipal portion of the material. 
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In the unterraced coast areas, below the 200 feet level, the beds, so 
far as examined, consist of the following series : — 

1. Saxicava sand or gravel, with boulders and travelled blocks of various 
sizes. Deposit generally thin. 

2. Leda clay; thin but sometimes in lenticular sheets of a few feet in 
thickness. Seldom containing fossils. 

8. Boulder clay or rock debris, of various depths. 

Often, however, one or the other of the series is wanting. A fine 
example of Leda clay overlying and resting on til!, the latter with a 
smoothed surface, can be seen at Miller’s Crossing, Intercolonial rail- 
way. ‘ 

Following is a description of the principal marine terraces. The 
elevations are referred to high tide level, and the courses of kames, 
etc. to the true meridian. 


1. Extensive terraces occur around Bathurst harbour, stretching east- 
ward to Salmon Beach, and westward to Peter's River, occupying an 
area of not less than twenty-five square miles. They are considerably 
denuded by the four rivers which here flow into this harbour; but 
the elevation of the upper ones is 125 to 176 feet, reaching 190 feet in 
the rear of St. Ann settlement, and along Tête-à-gauche River. Fossils 
are found in them at Bathurst and Tête-à-gauche. 

2. Around the mouth of Jacquet River and extending westward to 
Nash’s Creek and some distance beyond it, a series of terraces occurs, 
the highest of which is 150 to 175 feet. These are likewise much 
denuded. Fossils at Jacquet River and Louison Brook. 

3. Well-defined terraces occur around the mouth of Charlo River, 
rising, at the distance of two miles from the shore, to a height of 150 
feet, and in Mountain Brook settlement, between Charlo and Eel 
rivers, 165 feet. Fossils. 

4. In the Restigouche valley (south side) terraces occur in the fol- 
lowing places:—At Campbellton, 10 to 30 feet high, with fossils; at 
Christopher’s Brook, extending up that stream to Glencoe and Glenlivit 
settlements, the highest one being at the end of the Glencoe road, 180 
to 200 feet; at Flatlands, along road to Glenlivit settlement, another 
160 feet high, and at Dawsonvale a narrow one 180 to 190 feet high, 
a short kame parallel to Rafting-ground Brook standing upon it. 

5. Returning, on the north side of the Restigouche valley we find at 
Runnymede a series of terraces along the face of the slope behind 
the flat which occurs here, 75 to 90 feet high; three to four miles fur- 
ther down, another series, the highest about 90 feet, with fossils (Mya 
and Macoma) in lower ones; at mouth of Metapedia, several terracee. 
Fossils. (See Annual Report, 1885, p. 45 aa., for section of these.) 

6. Along Metapedia River, opposite mouth of Mill-stream, a ter- 
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race occurs 70 to 75 feet above that river, or about 200 feet 
above the sea, extending along the valley several miles, although not 

more than 100 to 200 yards in width. If this terrace was formed when 

the Metapedia valley was flooded by the sea, as is assumed, it marks 

the upper limit of the Post-Tertiary submergence here. Farther down 

the valley lower terraces skirt it on one side or the other till it joins 

the Restigouche. 

7. Just below the mouth of Sellar’s Byvok, a terrace 175 to 180 feet Seller's Brook 
high occurs, and others are seen stretching along the river a mile or 
two farther down; also at the mouth of Little River and at Bourdo, 
terraces are found at different elevations, but none high. 

8. At Oak and Battery Points terraces 150 feet high lie behind the Oak and, 
kame seen at these places. Fossils. an re 
9. Terraces are met with at Harrison’s Brook and along the shore Scaumenac 
towards Scaumenac River ; also, up the river about threo miles, one 140 di 

to 150 feet high was seen. 

10. On the west side of Nouvelle valley, along the main road, three Nouvelle - 
well-formed terraces were observed, the highest 150 feet. Those extend *™!"™ 
‘down river two miles or more; also, two to two and a half miles above 
the middle bridge, on the east side, another a mile or more in length 
and about 125 feet high; and a third behind kame No. 3, described 
below, stretching towards foot hills at a height of 80 to 100 feet. 

Other lower terraces intervene on river-ward side of kame. 

11. Behind Shoolbred, terraces skirt the base of the mountains at Shoolbred. 
varions elevations, but none exceed in height those just described. 

12. Two to three miles west of Carleton a terrace 125 to 140 feot high Carleton. 
is seen between a rocky ridge and the mountains. 

13. East of Carleton,extensive terraces extend from the lagoon inside Carleton Point — 
of Carleton Point to Maria, six or seven miles, and from the shore ds 
back to the foot-hills (see map); height 130 to 140 feet. The highest 
or outer margin of these forms kame No. 4, called Maria Capes. 

Along base of mountains another narrow terrace rises to a height of 
175 feet. Fossils. 

14. Behind Maria P.O., along Green’s Brook, extensive terraces like- Green’s Brook. 
wise occur at elevations of (1) 50 to 75 feet, (2) 110 feet, and (3) 175 / 
feet, the latter close to foot-hills. 

15. At Blue Lakes, Irishtown, terraces 150 to 175 feet high are frishtown. 
found, in which some of these lakes lie. They extend along the banks 
of Manderson’s Brook and around certain hills between that and Cas- 
capedia River, (see map). 

16. Extensive terraces border the Cascapedia River as far up as the coscapedia 
limits of the map, and beyond it, the highest rising 150 to 175 feet River: 
above sea level. The terrace on the left bank for five miles up from 
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the river’s mouth has been cut into a magnificent kame (kame No. 5). 

17. Terraces occur on the left bank of Little Cascapedia River, three 
miles up from the main post road, 150 to 180 feet high. 

18. Behind Capelin wide terraces were seen at different elevations, 
highest 190 feet. Some of these are, in reality, benches made in the 
Lower Carboniferous rocks, but are, nevertheless, covered by water- 
worn gravel. 

19. Along Bonaventure River, west side, wide terraces, 65 to 75 feet 
high, extend ; and on east side, going up the road to back settlements, 
four terraces were seen in succession, at heights of 50, 70, 100 and 
150 feet, the last one narrow. 

20. On the west side of Port Daniel, terraces occupy a considerable 
area, the highest of which are 225 to 240 feet. They are underlaid 
by Lower Carboniferous rocks, however, and their terraced appearance 
may be owing to the horizontality of these; but they certainly have 
rolled, water-worn gravel on their summits. No fossils were found in 
them. 

21. At Anse à la Barbe, a terrace was observed 100 to 125 feet high, 
much denuded by the stream. 

Many others, not here noted, occur in the district, but the foregoing 
will exemplify the extent and elevation of the marine terracing, and 
the subsidence the region underwent during the Post-Tertiary period. 


Marine Kames. 


These kames, which usually occur along with the terraces last de- 
scribed, have been met with in the following localities :— 


1. The Restigouche kame extends along the coast from Charlo River 
to Nash’s Creek. (For description, see Annual Report, 1885, p. 30 a a.) 

2. A kamo about one and a half miles long extends from Oak Bay to 
Battery Point, in the Restigouche estuary; course about N. 80° E ; 
height 150 to 175 feet. River-ward face steep, but inner side slopes 
away towards hills at a low angle. It consists of a series of hummocks. 

3. In Nouvelle valley, a kame stretches from the R. C. Church to the 
river’s mouth, three and a half to four miles; course S. 50° E. or par- 
allel to valley; height, 80 to 100 feet. River-ward face steep. This 
kame is really the high outer margin of a terrace. 

4. This kamo, like the last, is also the high border of a wide terrace, 
and consists of aseries of hummocks stretching along the coast between 
Maria and Carleton, a distaace of fully five miles. Course nearly S. W. 
and N. E.; height 140 to 150 feet. These ridges and hummocks are 
widest at the northern end. 

5. This kame, already referred to, which extends along the east side 
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of the Cascapedia for five miles, is the finest in the Baie des Chaleurs 
basin. Course N. and S.; height 100 to 150 feet. It is wider and 
higher at the upper end and terrace-like in places, being, in fact, a 
denuded terrace, worn away by the river on one side, and by several 
small streams, tributary to it, on the other. These, as the land 
emerged from the Post-Tertiary sea, flowed in a direction nearly paral- 
Jel to the river for some distance, eroding the east side of the kame. 

6. Between two small lakes behind New Carlisle, the larger of which New Carlisle. 
is called Dark Lake, a kame extends one and a half to two miles, hold- 
ing up the waters of the other fifteen feet above it. Course N. 75° E 
Height of Dark Lake, 160 feet. Gravel ridges or kames, the summits 
of which are 190 to 200 feet high, encompass these lakes. 


RIVER FLATS OR INTERVALES. 


These formations embrace the lowest of the terraces or steps along River flats, 
river banks, and are distinguished from the latter, on account of their a 
being annually or periodically overflowed by freshets. They seldom 
rise more than eight or ten feet above the ordinary summer level of the 
rivers, and are capped by loam of varied texture, from a few inches to 
several feet deep. In some of the lower intervales, nothing, except the 
loam, is visible; but in making openings in them, gravel beds, and in 
some cases, clay, are found underneath. They occur in all river valleys 
above tidal waters. Those flats which are met with near the mouths 
of rivers, below the 200 feet contour line above sea level, are, however, 
partly of estuarine and partly of fluviatile origin. During the Post- 
Tertiary subsidence, marine beds consisting of Leda clay and Saxicava 
sand, often holding sea shells, were deposited in river valleys above 
existing tidal waters in what were then estuaries; but on the emer- 
gence of the land subsequently, the rivers again flowed over these 
estuarine bottoms, eroding them and depositing sand, loam, etc., upon 
them in certain places. Sections of these flats would show the strati- 
fied portion of the beds to consist of: (1) loam or fine sand, (2) river tion of 
gravel, (3) Saxicava sand, (4) Leda clay, etc. They were generally of these- 
wider area than those intervales solely of fluviatile formation occurring 
in the interior, and comprise the very best farming land in the district. 

Along the rivers within the region mapped, the most extensive inter- River flats om 
vales, altogether of fluviatile origin, are found on the upper Resti- aed thus? 
gouche at the confluence of the larger tributaries, such as the Quataw- bts 
amkedgewick, Patapedia, Upsalquitch, etc. As they are met with, 
however, on almost every river and stream of any size, only the largest 
and most important will be here described, and all river-flats will be 
classed together in this report, reference being made particularly to 
those underlain by marine deposits :— 
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1. Near the mouth of the Téte-A-gauche River, at Somerset Vale 
farm, excellent intervales, dotted with elms, maples and clumps of spruce, 
may be seen. These have marine beds underneath. 

2. In the Restigouche valley, fine intervales occur at Athol House, 
Flatlands, Metapedia and Runnymede, which are partly marine, while 
others, altogether of fluviatile origin, were observed at Deeside, Pata- 
pedia, Tracy Brook, Quatawamkedgewick, etc., being usually of greater 
extent at the mouths of these affluents. In many places, these flats are 
half a mile or more in width, and form excellent soil. Along the chief 
tributaries of the Restigouche, flats of considerable area likewise occur, 
but usually narrower than on the main river. On the Upsalquitch, 
near ita mouth, a fine intervale two to three miles long was seen, and 
another occurs at the confluence of the north branch. 

3. In Nouvelle valley an excellent intervale stretches from tide-head 
three to four miles up, beyond which there is a constriction in the val- 
ley. Above this another occurs, called the “ big flat.” 

4. Along the Cascapedia, intervales and islands extend as far up as 
the limits of the map and beyond it. They comprise a number of good 
farms, and are nearly all cleared and occupied. 

5. A wide flat is found on the east side of the Little Cascapedia, ex- 
tending up the valley as far as the road goes. (See map.) 

The intervales described as occurring along the last three rivers, con- 
sist of Leda clay and Saxicava sand overlain by loam of fluviatile for- 
mation. 

6. Along Bonaventure River intervales stretch from the head of the 
tide, at a varying width, to within a short distance of the mouth of 
Duval River. In the vicinity of the mouth of Hall’s River, there seems 
to be a considerable area of good bottom land. The larger portion is 
still covered by forest. 

7. The Port Daniel River is skirted along its several branches by 
narrow flats of limited area. Except for a short distance up the East 
River, the district traversed by these streams is also covered by forest. 


LACUSTRINE AND FLUVIATILE MARSHES. 


Deposits of this character are of very limited extent in the district 
included in the maps, owing to the fact that the lakes are small and the 
rivers rapid, usually flowing over gravelly bottoms. Narrow belts of 
marsh fringe the lakes behind New Carlisle, also those near Camp- 
bellton, and along the head waters of the various rivers. The 
larger lakes at the head of Patapedia and Métis rivers were not visited ; 
but from the information gathered they appear to be partially bor- 
dered by marshy grounds. 
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Wherever there are “dead waters” at or near the sources of rivers 
or brooks, small marshes or peaty areas skirt them. 


SAND DUNES. 


Sand dunes occur at Pokemouche gully and Point Mizzenette, also 
along the shore from the latter place to Blue Cove. Alkton and Carron 
Points, at the entrance to Bathurst harbour, are of this character, while 
Belledune and Little Belledune Points, Eel River bar, and Carleton 
and Paspebiac Points, which are all formed of sand thrown up by the 
waves, encloge lagoons into which the tide flows. Other accumulations of 
sand are met with at the mouth of Jacquet River, and at Nouvelle and 
- New Carlisle. A sand spit is also in process of formation on the inner 
side of Heron Island. The mode of origin of these sand beds has been 
described in the preliminary report referred to, 1885. 


SHELL MARL. 


Sand dunes, 
where found.. 


Shell marl is found at Belledune, near the shore, underlying a peaty sper mari, 
deposit ; also at Charlo River, in the bottom of a lakelet, where it is fully !cslities of- 


exposed, and is reported to be nine feet deep. The farmers in the vicin- 
ity of the latter place sometimes cut holes in theice during winter, and 
dig it up for fertilizing the heavier clay soils overlying the Lower 
Carboniferous rocks there. In New Richmond, marl also occurs in a 
lake bottom (see map) in the third concession. In none of these local- 
ities, however, is it used in any great quantity for fertilizing pur- 
poses, owing to the lime already in the soil, derived from the subjacent 
calcareous slates (Silurian), which renders its application, to a large 
extent, unnecessary. 


Peat Bogs. 


Peat bogs, which are sometimes, when large, called “caribou plains,” Peat bogs. 


are common in the district occupied by the Middle Carboniferous rocks, 
on the south side of the Baie des Chaleurs, owing chiefly to insufficient 
drainage, resulting from the flatness of the surface. On the Silurian 
uplands they are less numerous, and are usually of smaller area. No 
attempt has been made to utilize peat in any way in this part of the 
country. For a description of some of the more accessible of these 
beds, see the preliminary report above referred to, page 47 aa. The 
following bogs or peaty barrens were noted during the season of 1885 : 


1. A bog occurs in the middle of the peninsula terminated by Point point 


Mizzenette, Gloucester county. Two small lakes lie in it which are 
drained by a little stream into Blue Cove. 


izzenette. 


2. About half a mile north of the Waugh River, at Pokemouche, w,ugh River. 


the road crosses a peat bog half a mile long and about 200 yards wide. 
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3. At the southern end of the road going from Lower Caraquette to 
St. Simon’s Inlet a small bog crosses it, 

4. A bog or “cranberry barren’ of considerable extent occurs south 
of Pokemouche gully, skirted by salt marsh (see map). 

5. A small peat bog is seen at Belledune, just south of the point. 

6. A similar one occurs east of the mouth of Charlo River. (These 
two, Nos. 5 and 6, are mentioned in the preliminary report. p. 47 aa.) 

7. Peaty areas are of frequent occurrence on the surface of the 
Lower Carboniferous rocks in Bonaventure county, but they are of 
little depth, and generally form cedarswamps. One of these is crossed 
by the first road going to the second concession north of Bonaventure 
River, and seems to be of considerable extent. 

8. A small peat bog was seen along the road going back on the 
south side of Cullin’s River. 

Similar small bogs were observedjaround the margins of the lakes 
behind New Carlisle and elsewhere. 


SALT MARSHES. 


Deposits of this character border some of the peat bogs just de 
scribed, and skirt the shores and estuaries in numerous localities 
around the Baie des Chaleurs. A few of them produce hay, which 
is cut, and two or three are dyked. Unless in the Carboniferous 
area, in the eastern part of Gloucester county, they are narrow and 
unimportant, and much intersected by lagoons. At Caraquette and 
Pokemouche, however, some of them yield quantities of hay. The 
localities of the larger of these marshes will here be given. 

1. Around Pokemouche gully, skirting the cranberry barren referred 
to, and at St. Simon’s Inlet, marginal areas of these aro seen, some 
of which yield hay. 

2. In Caraquette harbour they occur alao in several places, for 
example, at the western end, around the mouths of Caraquette River 
and Symond's Brook (see map). The one at the former place lies 
chiefly on the south side, and below the bridge is a quarter to half 
a mile wide; that on Symond’s Brook is a quarter of a mile or more 
wide at the bridge, and one and a half to two miles long. 

3. At the mouths of Peter’s River and Grant’s Brook, inside of the. 
sand barrier, small patches of marsh occur. 

4. Inside of Eel River sand bar, narrow beds of this kind skirt the 
lagoon. 

"6. In the Restigouche estuary, areas of marsh border it at Athol 
House, and below Cross Point. 

6. Around the estuary of Nouvelle River they are seen one to two 

miles long, and 200 to 300 yards wide on each side. 
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7, On the east side of Little Cascapedia River, around tide head, Cascapedia. 
deposits of this character also occur. 

8. In Bonaventure River estuary, salt marshes skirt the terraces all Bonaventure. 
around. 

Other localities, such as Bathurst Harbour, Tête-à-gauche estuary, and Other localities. 
around the lagoons, inside of the sand dunes at Belledune, Carleton, 
Paspebiac, etc., also Jacquet Rivor estuary, part of the west eud of 
Heron Island, a marginal strip at Shoolbred, and another at Maria, a 
patch near mouth of Little Bonaventure River, and another at the 
mouth of Nouvelle River (Shigawake) might be enumerated as exhibit- 
ing salt marshes of limited areas; but in most cases they are mere 
selvages, too small to map, and not of sufficient importance to describe. 


ESTUARINE FLATS. 


Estuarine flaté are formed of deposits, chiefly detrital and fluviatile, Estuarine flats, 
which have been laid down in harbours, inlets and mouths of rivers, 
the surface of which is littoral, that is to say, is flooded at high tides 
and laid bare, or nearly so, at the ebb. They are largely composed 
of river silt, (fine sand and clay); but sometimes coarser material is 
found in them; and tbey are always partly covered, at least, with eel- 
grass (Zostera marina) and other sea or brackish water plants. The prin- principal 
cipal places where they have been noted are :— pr vie 
1. In Pokemouche Harbour, skirting the shore. 
2. At Point Mizzenette, inside Caraquette Harbour. 
3. In Bathurst Harbour, covering nearly the whole basin. 
4. Inside of Restigouche estuary, from Point La Lime to the head of 
the tide, and occupying a large part of this area. 
5. In Cascapedia Bay and estuary, also at mouth of Littlo Cascapedia 
River. 
6. At mouth of Bonaventure River, and 
7. Around the Port Daniel basin, in marginal flats. 
These estuarine flats, more especially at Pokemouche and at the 
Restigouche and Cascapedia Rivers, form feeding grounds for the wild 
geese and brant (Bernicla Canadensis and B. brenta) which frequent 
this region in great numbers every spring and autumn. 


AGRICULTURAL CHARAOTER, FLORA, FAUNA, ETO. 


A general description of the agricultural character of northern New ter 
Brunswick was given in the preliminary report already several times region: where 
cited, and the geological relations and mode of origin of the soils and 
subsoils discussed insome detail. It was shown that the passage of gla- 


ciers over this region, from west to east, had distributed large quanti- 
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ties of the coarse debris of the eruptive rocks (dolerites, felsites, 
diorites, etc.), which form dykes in the Silurian strata, aud that, conse- 
quently, the land was stony in many places, especially near the coast. 
In Bonaventure county, a similar condition of things prevailed, and the 
great denudation the district underwent seems to have removed large 
portions of the finer material into the valleys, and the depression of 
the Baie des Chaleurs, leaving the coarser gravel and boulders in the 
soil. Notwithstanding this, however, there are excellent tracts of 
farming lands on the northern side of the bay, which will be more 
particularly referred to furthor on, and on the whole, it may be stated 
that its agricultural character is higher than that of the New Bruns- 
wick side. In the following brief description it is considered advisable 
to refer to each geological formation in the district mapped separately, 
showing, as nearly as possible, the relations existing between it and the 
superincumbent soil. The Silurian being the largest and most im- 
portant area, a description of the soil resting upon these rocks will 
first claim attention. 


. CHARACTER OF SILURIAN UPLANDS. 


The general aspect of the surface over all this large tract on both sides 
of the Baie des Chaleurs and Restigouche valley, is rolling, but it is 
deeply trenched by the rivers and streams which traverse it. As has 
been stated in previous reports, the portion of these uplands lying north 
and west of the Restigouche is almost entirely a table-land, varying in 
elevation from 800 or 900 feet to 1500 fect above sea-level, the height 
increasing northwards. Tracts of comparatively level land are, how- 
ever, found between the river valleys on which the soil is often deep, 
generally free from stones, and fertile, the materials of which it is com- 
posed having been derived, in a large measure, from thd rotting of the 
underlying Silurian slates. Unfortunately, not much progress has yet 
been made in forming settlements upon these Silurian uplands, their 
remoteness, want of roads, and other drawbacks operating against it. 
In Restigouche county, two or three settlements have been located upon 
them, however, and although meeting with difficulties and adverse 
circumstances at first, have recently been more successful. These are 
Balmoral, Blair Athol, Becketville, etc., in which, it may be remarked, 
the soil, although fertile, is somewhat stony, owing to their proximity 
to large trap dykes, and not by any means to be compared in agricul- 
tural value to that of the larger area of these lands in theinterior. The 
people in these settlements are now, however, making substantial 
progress, the land, in addition to its good quality, being well wooded 
and watered, and having good natural drainage. 

In Bonaventure county, a thriving new settlement called St. Alexis, 
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has been established on these tablelands, about seven miles west of the 

mouth of Metapedia River. Here, their height is 900 to 1000 feet 

above the sea, and the surface is undulating and comparatively free 

from boulders. While the clearings were small and confined, summer 

frosts prevailed to some extent; but latterly, these have not recurred 

so frequently, owing, probably, to the larger acreage of cleared land 
admitting a freer circulation of air. Indeed, it may be stated as a 

rule, that summer frosts occur oftener in valleys, and especially along Su Summer frosts 
water courses at some distance from the sea coast, than on these sii 
tablelands. A greater drawback is the increased quantity of snow 

which falls there, compared with that of the coast district, and 

which usually remains later on the ground in spring. Grain is later 

in maturing also, especially wheat; but all kinds of crops grow well. 

Upwards of one hundred families have taken up farms in this settle 

ment, and are industrious and hopeful. 

Settlements have been located also at Little River and in one or two Tatil Fiver. 
localities east of the Nouvelle valley, which are fairly prosperous, but 
they do not appear to have thriven like St. Alexis. 

Limestone is abundant in the Silurian area, and | deposits of shell- rimestone and 
marl occur in certain localities; but the former is burned only in St¢/;merlin 
small quautities, and is very seldom applied to the land. Only at Port 
Daniel is limestone quarried to any considerable extent, and from 
there it is shipped to Prince Edward Island, to be used chiefly for fer- 
tilizing purposes. 

The chief trees found growing on the drier parts of the Silurian up- Chief trees 


iluri 
lands, are, in the order of their relative abundance, as follows :— oylaaaee™ 
White spruce (Picea alba) 2 to 23 feet in diameter above the roots: 
Black birch (Betula lenta) 2 to8 . 
Rock maple (Acer saccharinum) 2 to 24 ss 2 


Balsam fir (Abies balsamea) . lto2 ts se 
White birch (Betula papyracea) 2to 2 66 66 
Do (B. alba, var populifolia) 1 a a 


Yellow birch (B. lutea) ltolé je “ 
White pine (Pinus strubus) 2to3 i à 
Red pine (P. resinosa) 1 to2 se ae 
Beech (Fagus ferruginea) 1 to2 ae . 
Poplar ( Populus tremuloides) 2 to 24 af * 

Do (P. grandidentata) 2 to 23 “ a 
Red oak (Quercus rubra) 3 to6 inches “ : 
Rowan tree (Pyrus Americana) 3toy  ‘ . 5 
Ground hemlock (Taxus baccata) 1 inch or less “ “ 


On the lower grounds and in swamps, the following species occur. mess on lower 
They are also enumerated in the order of their abundance, the size rounds. 
given being the maximum attained :— 


3 
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White cedar (Thuja occidentalis) 1 to 3 — in diameter. 
Hacmatac (Lariz Americana) 1 to 24 


White birch (Betula papyracea) 1to2 “ ” 

White ash (Fraxinus Americana) 1 to 24 “ " 

Black ash (F. sambucifolia) ltol4 “ de 

Red maple (Acer rubrum) ltol} “ 7 

Black spruce (Picea nigra) ltol} “ # 

White spruce (P. alba) lto2 * ds 

Arrow-wood (Viburnum) 2 or 3 species 1 to 2 inches in diameter. 
Trees along Along river banks and growing on intervales, the following trees 
banksend re met with :— | 

Elm (Umus Americana) often 2 to 3 ft. in diam. above the roots. 

Balsam poplar (Populus balsamifera) 2t03 “ à 

White spruce ( Picea alba) lto2 “* “ 

White cedar ( Thuja occidentalis) 2t03 “ 1 

Balsam fir (Abies balsamea) lto2 “* “ 

White birch (Betula papyracea) lto2 “ c 

White ash (Frarinus Americana) lto2 * as 

Black ash (F. sambucifolia) 1 5 . 

Red Maple (Acer rubrum) 1 ae 

Rowan tree (Pyrus Americana) 3 to 9 oo i 

Alder ( Alnus incana) 1 to3 as 

Willow (Salix) several species 1 to3 oe cd 

Red osier (Cornus stolonifera) 1 “ or less “ 


June-berry (Amelanchier Canadensis) 1to3 . “ de 
On the dry banks and slopes of valleys, the following species are 
often found in addition to others enumerated above : — 
Red pine (Pinus resinosa) 1 to 14 feetin diameter. 
Sumach (Rhus typhina) 1 inch or less à 
Around the margins of clearings the undermentioned species may 
be seen in most places : — 
Hazel nut (Corylus rostrata) 1 inch or less in diameter. 


Elder (Sambucus) 2 species, 1 to 2 inches “ 
Cherry (Prunus) 2 or 3 species, including the choke cherry, 2 to 6 inches 
in diameter. 


On sand dunes, Juniper (Juniperus Sabina var. procumbens) may often 

be found,—a low prostrate shrub half an inch or less in diameter. 
Character of | In the region drained by the Upper Restigouche and its tributaries 
Hestigouche’* there is generally a heavy growth of trees, such as spruce, birch, maple, 
nents. elm, poplar, cedar, etc., the three last being often seen along the rivers, 
three feet or more in diameter. Large tracts here are still covered 
by the “forest primeval,” apparently untouched by the lumberman’s 
axe. Fires have consequently done less damage than elsewhere in New 
Brunswick, a few miles in the vicinity of Stillwater Brook being the 
only burnt woods seen along the main river. The Patapedia valley, 


and 


cuamens.] SOIL OVERLYING DEVONIAN AND CARBONIFEROUS ROCKS. 35 M 


however, has been swept by fires for upwards of twenty miles some 
years ago, and large tracts there present only bare trunks and “ blow- - 
downs,” with a scanty undergrowth. As a result of this, blue-berries 

( Vaccinium Canadense) abound, and in autumn bears are numerous. 


CHARACTER OF SOIL OVERLYING DEVONIAN Rocks. 


The area of these rocks within the district mapped, is so limited, and Soil upon 
the deposits derived from them are consequently so intermixed with rocks. 
those belonging to contiguous formations, that they really cannot be 
said to have adistinct character of their own. The rocks being largely 
composed of silicious and trap conglomerate, crumble down into a 
coarse, stony soil, as is seen wherever the debris resulting from their 
waste predominates. Small tracts of this kind occur at Scaumenac, 


Nouvelle and New Richmond. 


SoIL OVERLYING LOWER CARBONIFEROUS ROCKS. 


Lowor Carboniferous sediments occupy coastal areas all around the Soil overlying | 
Baie des Chaleurs, and, although in the aggregate, only of limited ex- Cartboniferoas’ 
tent, yet from the fact that the tracts underlaid by them have nearly all exellent. 
become occupied by settlers, they are of considerable importance in an 
agricultural point of view. These rocks occur in the vicinity of Bath- 
urst, but are so masked with fluviatile and marine deposits that their 
influence on the overlying soil there is almost wholly obscured. Around 
Eel River basin, extending to Charlo River, on the one hand, and to 
the Restigouche, at Shaw’s Cove, on the other (see goologically coloured 
map), a small area of those rocks is found; Heron [sland is also formed 
of them, and in Bonaventure county, a belt of the Lower Carboniferous 
stretches from Scaumenac and Maguasha eastward, with a few interrup- 
tions, to Port Daniel. Between Black Cape and the latter place they 
are of sufficient width to give to the soil derived from and resting upon 
them distinct qualities. The strata, for the most part, occupy their 
original horizontal position, and the district underlaid by them is con- 
sequently flat. Moreover, as these rocks, when ground down, often pro- 
duce clay, which at the depth of a few inches, forms a “ hard-pan,,” the 
soil is often wet, and boggy or peaty areas are of frequent occurrence, 
owing to insufficient drainage. When the surface has sufficient slope, 
to afford a natural drainage of the surplus waters due to precipitation, 
however, the land is excellent, being friable, easily cultivated and 
productive. Several tracts containing good farms might be referred to, 
such as Heron Island, Maguasha, New Richmond, Capelin, Bonaventure, 

New Carlisle and Shigawake. 


Kind of soil 

upon Middle 
boriferous 
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KIND oF SolL OVERLYING MIDDLE CARBONIFEROUS Rocks. 


Rocks of this age underlie that part of the district east of Salmon 
Beach, Gloucester county. The surface here is also flat, and the general 
aspect of the country tame and monotonous, relieved, however, to some 
extent, by the bold cliffs which face the Baie des Chaleurs at New 
Bandon and Pokeshaw. At Salmon Beach, the soil is clayey, being 
composed of till underneath, with a few inches of Leda clay over it. 
To the east of this, it is more gravelly or sandy as far as Grand Anse, 
where it again becomes partly of a clayey nature. This latter char- 
acter prevalls, indeed, in many of the lower tracts bordering the Bay 
and Gnlf, and especially in river valleys. In these, however, the soil 
is more or less loamy. 

In the districts occupied with clay deposits, the soil is generally 
more or less impervious to water, and being flat, like that underlaid 
by Lower Carboniferous rocks, is also liable to be wet in spring, and 


. during rainy seasons. It is nevertheless excellent for hay and cereals, 


Good qualit 
of land in : 
eastern 

Gloucester. 


Character of 
soil restin 
upon Cambro- 
Silurian and 
re-Cambrian. 


and when lime in sufficient quantities is applied, is highly productive. 
The arenaceous tracts, on the contrary, constitute rather dry and 
hungry soils. Lime is the great desideratum for these, but more espe- 
cially for the clayey lands. 

A large part of eastern Gloucester is occupied with good arable 
land, which only requires proper cultivation to render it a desirable 
farming locality. At present, fishing and other occupations interfere, 
to some extent, with successful agricultural pursuits. The construc- 
tion of the Caraquette Railway through it must enhance the value of 
land, however, affording, as it does, increased facilities of transport 
for agricultural produce, freestone, fish, etc., so abundant here. 


SoILS UPON CAMBRO-SILURIAN AND PRE-CAMBRIAN ROCKS. 


The character of the soil resting upon the Cambro-Silurian in Glou- 
cester county was described in some dotail in the preliminary report, 
1885, and nothing further can be added respecting it. In general, 
it may be stated, the surface is boulder-strewn, and rock bosses are 
not infrequent; nevertheless, when cleared, the soil is found in many 
places to be deep and rich. At Point Maquereau, and behind Port 
Daniel, the tract occupied by these and the Pre-Cambrian rocks is 
more elevated and rugged, and plentifully covered with boulders. 
Here, however, it is almost entirely unsettled. 

In regard to the districts underlaid by Pre-Cambrian rocks alone at 
Teté-à-gauche and Jacquet rivers, and at Point Macquereau, occupying 
as they do only limited areas, it does not seem necessary to refer to them 
in detail. Wherever surface deposits are seen as solely, or in any 
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considerable part belonging to them, they form a poor, stony soil. These 
rocks, have, however, furnished large quantities of boulders and coarse 
material to the soils of contiguous districts. 

The trees found growing upon the areas underlaid by the Carboniferous Trees upon 
and othor rocks are much the same in regard to species and dimensions area. 
as those already enumerated as occurring on the Silurian, although 
somewhat different in their numerical relation. On the Carboniferous, 
however, we find in addition, the hemlock (Tsuga Canadensis) 14 to 24 
feet in thickness above the roots ; black spruce (Picea nigra), a larger 
tree, 1 to 2} feet in thickness, and the scrub pine (Pinus Banksiana), a 
small tree, found on gravelly and sandy soils. The sweet fern (Myrica 
asplenifolia) is met with here only on the dry soil of the Carboniferous 
rocks. 


Fauna. 


From the fact that the chief part of tho area under review is Fauna. 
still covered by forests, it may be inferred that animals, of which 
they form the habitat, are more numerous here than in the southern 
counties of New Brunswick, and such, in the course of explora- 
tion, was found to be the case. The moose (Alce Americanus), caribou, Animals sing the 
(Rangifer caribou), the bear (Ursus Americanus), lynx (Lynx Cana-forests. 
densis), fox (Vulpes vulgaris), and the fur-bearing species, such as the 
beaver, (Castor fiber), otter, (Lutra Canadensis), pine marten, or sable, 
(Mustela Americana), the fisher, or black cat, (M. Pennantii), and the 
weasels (Putorius vulgaris), and P. ermineus, the mink (P. vison), the 
skunk, (Mephitis mephitica), the little brown bat, ( Vespertilio subulatus), 
the common mole, (Scalops aquaticus), flying squirrel (Sciuropterus 
volucella), the common red squirrel, (Sciurus hudsonius), meadow mouse, 
(Arvicola riparius), musk rat, (Fiber zibethicus), porcupine, (Erethizon 
dorsatus), and hare, (Lepus Americanus), are found in greater or less 
numbers. The Restigouche and its tributaries are favourite hunting 
grounds. 

The birds which frequent the province of New Brunswick are now 
being industriously studied by Mr. M. Chamberlain, of St. John, and 
Other members of the Natural History Society, and a catalogue has 
been published (see Bulletin of the Natural History Society of N.B. 

Nos. I and Il.) 

The common crow (Corvus frugivorus), the robin, (Merula migratoria), piras. 
besides the snow-birds usually observed, were seen in this district by 
the writer during the winter of 1885-86. The loon (Colymbus torquatus) 
frequents the open portions of the Baie des Chaleurs all winter. 

Fish of many different kinds are proverbially abundant in the Baie Fish. 
des Chaleurs; and the Restigouche, Nepisiguit, Cascapedia, etc., are 
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famous for salmon and trout. The smelt, (Osmerus mordax), which is 
also anadromous, goes up these waters at certain scasons, and great 
quantities are caught; indeed, smelt fishing has become an important 
industry of late years in the northern counties of New Brunswick 
during winter. Whitefish (Coregonus albus) are occasionally seen in 
some of the upper branches of the Restigouche, but they are scarce. 
The common eel (Anguilla rostrata), is speared in great numbers in 
the muddy estuaries. 

The fish most abundant in the Baie des Chaleurs are well known, 
and need not be enumerated. The cod, mackerel, herring and capelin, 
the latter caught in great quantities along sand beaches and dunes 
with scoop-nets, and used for manuring the land, occur in great pro- 
fasion, and often swarm in its waters; while others, such as the 
halibut (Hippoglossus vulgaris), the flounder, tom-cod, sculpin, etc., are 
also frequently caught. The basking shark,white whale,(Delphinapterus 
catodon) and the seal (Phoca vitulina) are rarely seen. 

Of crustaceans, the lobster (Homarus Americanus) abounds all around 
the coasts. Of late years, however, owing to the great numbers caught, 
it has become considerably depleted, and fishermen report it as much 
smaller than formerly. The crab (Cancer irroratus) is plentiful, and the 
squid (Ommatostrephes illecebrosa) is sometimes thrown up on the shores 
of the south side of the Baie des Chaleurs; while the barnacle ( Balanus 
balanoides?) is found adhering to the rocks, etc., everywhere in littoral 
waters. | 

The Baie des Chaleurs also supports an abundant molluscan fauna, 
closely similar to that which inhabits the southern part of tho Gulf of 


. St. Lawrence, where dredgings were made by Mr. Whiteaves some 


years ago. 


MATERIALS OF EconoMIC IMPORTANCE IN THE SURFACE Deposits. 


The only materials of econcmic importance known to occur in the 
surface deposits of this disrrict are those which have been cursorily 
referred to in previous pages, viz.: brick clays, shell marl and peat. 
Along with these may, perhaps, be classed fine sand, used in the 
manufacture of bricks and mortar, and gravels of different kinds suit- 
able for road-making, ballasting railways, etc. 

Brick-clay is found in the Leda clay beds in numerous localities cond 
the Baie des Chaleurs; and also of fluviatile formation in river valleys 
in the interior. The manufacture of bricks is, however, carried on 
here merely to supply the local demand, which is not great. At 
Bathurst, a brick-kiln has been in operation for some years, and 6ne 
was also started at Campbellton, but work in the latter place has 
recently been discontinued. 
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Shell marl has been mentioned as occurring at Belledune, Charlo 
and New Richmond; and I am informed it is also found in one of the 
small lakes behind the town of New Carlisle. It is used to a limited 
extent for fertilizing purposes and is said to be excellent for the 
heavier clay soils overlying the Lower and Middle Carboniferous tracts 
skirting the Baie des Chaleurs. 

Peat is found in numerous places, nearly all of which are enumerated 
on pages 29 and 30 m (this report). It has not yet, however, been 
utilized in any way in this district. 

Sands and gravels occur in ridges, terraces and beaches, and as 
already stated, are everywhere abundant. Fine blown sand, of use 
for the purposes above mentioned, can be found at numerous points 
around the Baie des Chaleurs, especially in the modern beaches, being 
developed in great masses at Eel River, Alston and Carron Points at 
Bathurst, Blue Cove and Point Mizzenette, Pokemouche, etc. It also 
occurs in the Saxicava sand deposits in various places. Gravel, suit- 
able for the purposes above roferred to, is found also in the Saxicava 
sand beds, particularly at Bathurst, Téte-a-gauche, New Mills, Chris- 
topher’s Brook, etc. Pits (from which large quantities were taken) 
were opened in these and other localities during the construction of 
the Intercolonial railway. 
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SIR,—The following report, which we have the honour to submit, 
embraces the results of observations and explorations made by us, with 
the assistance of Mr. J. H. Bailey, during the summers of 1885 and 1886, 
in northern New Brunswick. — 

The object of these explorations was twofold, viz , first, to obtain the 
necessary data for the completion of the quarter-sheet map of the series 
of New Brunswick maps, No. 2. N.W., which accompanies this report, 
and, secondly, the determination of the succession of the Silurian strata 
in the northern portion of the province, and their relations to other 
systems. As the investigations in the latter direction embrace areas 
beyond the limits of the map, and are not yet completed, the present 
report will be confined to the region which is now delineated, embra- 
cing portions of Victoria, Madawaska, Northumberland and Restigouche 
counties. 

The courses and dips, both in the report and on the map, are 
given with reference to the true meridian, the variation being about 
20°-21° west. 

. Our thanks are again due to the Manager of the New Brunswick 
Railway for free passes, and other facilities, on the several lines under 
his direction. 


We have the honour to be, 
Sir, 
Your obedient servants, 


L. W. BAILEY. 


WM. MoINNES. 
October, 1887. 
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The area to which this report and the accompanying map refer, Resion | 
lies immediately north of that mapped and reported on in 1885; 
while upon the eastern and western sides it is bounded by the areas 
previously surveyed and mapped by Mr. R. W. Ells in the counties 
of Northumberland, Gloucester and Restigouche. On the west it is in 
part bordered by the state of Maine, and in part by that portion of 
New Brunswick which, above the Grand Falls of the St. John River, 
extends westerly between the last named state and the province of 
Quebec. It may be added that this latter tract, together with a small 
triangular area lying between the headwaters of the Green and Quata- 
wamkedgewick rivers, in the county of Restigouche, embraces the 
only portions of New Brunswick which remain to be surveyed. 

The formations represented within the area to be considered are, in Formations. 
descending order, as follows :— 


G. 1. Lower Carboniferous. 
F. Devonian. 

E. Silurian. 

D. Cambro-Silurian. 

A. B. Pre-Cambrian. 

Gr. Granite and related rocks. 


G. 1. Lower CARBONIFEROUS. 


Within the district examined, the Lower Carboniferous rocks are 
confined to the valley of the Tobique. They are the northern half of 
tho outlier described in part G. of the Annual Report for 1885, and 
as they have been already pretty well considered in previous eae 
little need be said of them here. 
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Extent of are. The greatest breadth of the outlier is about twelve miles, and it 


extends northerly on the Tobique to a point a little beyond Blue 
Mountain bend. The strata are lying everywhere nearly horizontally, 
with broad, low undulations shewing that they have been subjected to 
but little disturbance since their original deposition. Their succession 


Succession of On the Tobique, in descending order, seems to be :— 


Coarse, red conglomerate. 
¢* Gypsum. 
Soft, red, shaly sandstone, with thin bands of limestone. 
Limestone. 
Highly calcareous white and red sandstone. 
Red and grey grits and conglomerates. 
Soft red shales. ° 
Red sandstones and conglomerates. 


Volcanic rocks At the edge of the basin on Otelloch stream, and at the Blue Moun- 


Blue 
Mountains. 


tains, small masses of volcanic origin occur. These consist of ash-like 
felsitic beds, volcanic agglomerates, traps and claystone porphyries, 
and are probably contemporaneous with the upper beds of the Lower 
Carboniferous. « 

Just abovethe Blue Mountains, these beds are represented by a massive 
ledge of green, chloritic, highly calcareous, amygdaloidal trap, which 
is exposed on the left bank of the stream; in general aspect, this trap 
closely resembles those of Lower Carboniferous age in the southern 
part of the province. A flesh pink mineral, resembling natrolite, occurs 
in this ledge, but the vesicles are mostly filled with calcite. 

The principle exposure uf the volcanic material, however, is that 
making up the mass of the Blue Mountains and risingin low cliffs from 
the water’s edge at the bend of the river. These are red crystalline 
felsites, hardly distinguishable from those of Pre-Cambrian age, and 
dull reddish-purple, banded, felsitic beds of ash-like aspect, associated 
with volcanic breccia or agglomerate, with light-green, hard, serpen. 
tinous matrix. Where exposed on the steep sides of the upper peak, 
they show an almost horizontal, gently undulating stratification. 
None of these beds are seen in actual contact with the Lower Carboni- 
ferous, so that stratigraphical evidence of their relative age is wanting. 


Their close similarity to the volcanic masses so common in other 
parts of the province at the base of the Millstone Grit, warrants the 
conjecture that these are also overflows which have occurred about 
that time. Limestones of Lower Carboniferous age, occurring about 
half a milo below these beds on the river, are quite hard and crystal- 
line, but show no disturbance. Red and greenish-grey in colour, often 
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prettily marbled, and hard enough to take a good polish, these lime- 
stones would probably afford handsome marbles for ornamental 


purposes. 

On the Otelloch, claystone porphyry is associated with the Lower 
Carboniferous sandstones, and soft, green and purple slates, of supposed 
Silurian age, are cut and overlaid bya trap similar to that first 
above described. The purple colour of these slates is often superficial, 
and is probably only a local discolouration, caused by the red sand- 
stones which have overlaid them. 


At the confluence of the Wapskehegan with the Tobique, on the Gypsum. 
left bank of the latter stream, twenty-three miles by road from the St. 
John River, and again two miles farther up, high cliffs of gypsum are 
seen. These beds form the sides of a very slight undulation, dipping 
easterly at a low angle, the top of which, where it approaches the river 
has been denuded, leaving only the underlying shales and limestones 
exposed. At the upper of these two exposures, locally known as 
Plaster Rock, the cliff rises vertically from the water’s edge to a 
height of 150 feet ; it is made up of beds of impure gypsum of different 
colours, varying from dull purplish-red to greenish-white, with thin 
layers, which are pure white and fibrous; itis underlaid by soft, 
red shales, with thin bands of limestone, and by massive beds of 
siliceous limestone. Ascending*Salt Creek (80 called from its slightly 
saline taste), which empties into the Tobique just above the cliff, 
the gypsum is seen at intervals, cropping out from the sides of 
the ravine worn by the brook, for a distance of a mile back from the 
river. East of this, no exposures are seen, the surface being hidden by 
a thick covering of drift, until the elevation known as Plaster Rock 
ridge is reached, This ridge, lying two miles back from the river, is 
four hundred feet above it, and forms a high, level, table land, clothed 
with a large growth of hardwood, and with a soil apparently well 
adapted for cultivation. Outcrops of coarse, red conglomerate, in 
heavy beds, lying almost horizontal, shew near the top of the slope. 
They would thus overlie the gypsum and form the summit of the 
Lower Carboniferous, on the Tobique. The gradually rising ground, 
lying between the Tobique River and the foot of the ridge, is pitted 
with a number of the large funnel-shaped pot-holes so common in dis- 
tricts underlaid by gypsum. Some of those holes are upwards of fifty 
feet in depth, with steeply sloping sides, and with a width ut the top 
of about sixty feet. 


Without attempting to calculate the amount of gypsum contained in 
these beds, it will be readily inferred, from the above considerations, 
that the quantity is very large—certainly many million tons. 
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A rather remarkable outcrop of tufaceous limestone in thick beds, 
which seem to be a continuation of those underlying the gypsum, occurs 
in the bank just above the plaster cliff. This has been described by 
Mr. Hind in his ‘Preliminary Report on the Geology of New Bruns- 
wick,” page 64. 

This Lower Carboniferous tract, as well as the Silurian area suc- 
ceeding it on the river, is generally characterized by highly produc- 
tive soils, well adapted for cultivation. Extensive intervales and large 
flat islands occur in many places along the river as far as the main 
forks. Part of this low land is covered with groves of large elm and 
balsam-poplar; most of the lots adjacent to the river, however, are 
taken up, and settlement has already extended to within half a mile 
of the forks, or for fifty-four miles back from the St. John River. A 
projected railroad, connecting with the New Brunswick railway sys- 
tem at the mouth of the Tobique, and extending up the river as far as 
Plaster Rock, will, when built, add materially to the value of this 
section. | 


F, DEVONIAN. 


A small area of soft, dark blue, calcareous slates and soft, dark-grey,. 
rusty-buff weathering sandstones referable to this age occurs on 
Campbell River, extending for a mile or more above the mouth 
of the Don, and for about three miles below this point. The dip, as 
seen at a small island a mile and a half below the mouth of the Don, 
is S. 45° E. < 75°, and two miles below S. 80° W. < 70°. 

The exposures are too few, and the strata too much crumpled, to 
allow of their structure being definitely ascortained, but they probably 
form an irregular synclinal lying in a trough in the older rocks, 
which has been protected by them from denudation. The few expo- 
sures seen are abundantly fossiliferous, although, owing to the cleav- 
age which cuts the bedding obliquely, the forms obtained were gene- 
rally imperfect and distorted. Those collected, however, which have 
been determined by Mr. Ami, justify the beds being placed in the 
Oriskany group, at the base of the Devonian. From a small collection 
made at the locality, Mr. Ami has furnished the following list :— 


1. The carbonized stem of some plant too imperfect for identification. 

2. Polypora. Sp.indt. (Generic reference doubtful.) 

8. Strophomena (Strophodonta) magnifica, Hall. Several casts of the 
interior of this shell present the muscular impressions very perfect. 

4. Strophomena (Strophodonta) varistriata ? Conrad. A form which is 
most probably referable to the above species occurs in the collection. 

5. Strophomena rhomboidalis, Wilckens. There are numerous exam- 
ples of this species occurring at this locality, and they appear to be that 
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form or variety described and figured by Prof. Hall as the S. rugosa 
(Paleontology of New York, Vol. IIT.) 

6. Orthis hipparionyz, Vannxm. Amongst the species collected are 
two or three casts of the ventral or flat valve of the above Orthis, show- 
ing the imprints of the muscular adductors and their bilobate character 
very well. 

7. Orthie. Sp. indt. (Of the type of O. oblaia. H ) 

8. Leptocelia flabellites, Conrad. Smal] examples of a species of 
Leptocælia, which cannot be differentiated from the above, occur in the 
collection. They resemble those from Gaspé in a very marked degree. 

9. Eatonta ? (Portion of the cast of the ventral valve of a species of 
ÆEatonia, too imperfect, however, for specific identification. 

10. Spirifera arrecta, Hall. Numerous internal casts of this well-known 
and easily recognized species occur at this locality, and present all the 
characters and variations described by Prof. Hall in Pal. N. Y., Vol. 
ITT., p. 422. 

11. Spirifera. Sp. indt. Besides the casts of S. arrecta, H., above 
referred to, there occur internal casts of another species of Spirifera, 
much longer, proportionally, and with elevated umbonal region. They 
present many points in comfnon with S. submucronata, H., and with 
S. cycloptera, H., also. 

12. Pterinea textilis, H. (or a very closely allied species). 

13. Pterinea, or Megambonia. (Probably a species of the latter, and 
as yet undescribed.) 

14. Pygidium of a trilobite resembling Calymene. 


Of the above species, Nos. 1, 3, 5, 6, 8, 9, 10 and 12 are known from 
the Oriskany. For those who consider the Oriskany as forming 
part of the Silurian the above would then be referable to that system. 


EK. SILURIAN. 


The rocks of this system, within the district described, cover a very Extent of area. 
large area, embracing fully one half of the quarter sheet map, or all 
that portion of the latter which lies north-west of a nearly uniform but 
slightly crescentic line, extending from the head of the Three Brooks, 
on the Tobique River, to the valley of the Upsalquitch. To the north 
and west, the formation passes beyond tho limits of the map. 

The surface features of this Silurian tract have been pretty fully gurface 
described in previous reports, and especially in those of Mr. Robert festures. 
Chalmers, on the Superficial Geology of New Brunswick.* A few 
additional facts may, however, be stated here. Over almost the entire 
district, the country is hilly and the scenery picturesque, but few of 
the hills reach an altitude of one thousand feet, while their slopes, 
though occasionally abrupt, are in general sufficiently moderate to ad- 


* Report of Progress, 1882-3-4, and Annual Report, 1885, Part G G. 
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mit of successful agricultural operations. Most of the eminences have 
the form of long, narrow ridges, or that of inverted canoos, with a 
regular and continuous crest line, but at times, this is replaced by a 
more or less serrated outline, or, more rarely, where igneous rocks 
occur, by conical or pyramidal forms. 

Watershed. The district is everywhere well watered, including upon the southern 
side, in addition to a small part of the St. John, a considerable portion 
of the Tobique River and some ot its most important affluents, upon 
the west, the Salmon River, Little River and Grand River, tributary to 
the St. John, and upon the north, the more southerly branches of the 
Restigouche and Upsalquitch. The position and relations of these 
streams would seem to indicate tho existence of a definite watershed 
extending north-easterly from the St. John River near the Grand 
Falls to and beyond the headwaters of the Upsalquitch, and parallel, 
or nearly so, to the course of the southern margin of the -ilurian 
tract. By its tributary, the Wagan, the Restigouche approaches quite 
nearly to the head of Grand River, confected with the St. John, and 
the short portage between the two has long been used as an easy means 
of passage from one set of waters to the other. The Tobique again is 
readily navigable by canoes, through tho Little Tobique, to its source 
in Nictor Lake, and this is separated by another short portage from 
the head of the Nepisiquit. Owing to the facilities of communication 
thus offered, the fino scenery which their streams afford, and the fact 
that, as a rule, they abound with fish, they furnish many attractions to 
tourists and sportsmen, while through the sale of the fishing privileges, 
they are becoming an increasing source of provincial revenue. They 
are also the seat of extensive lumbering operations. 

“Fertile belt.” The goneral fertility of the Silurian district has been a frequent sub- 
ject of comment, and certain portions of it, moro particularly in 
Carleton county and in Aroostook county, Maine, are quite famed, 
both for the vigor of their forest growth and for their agricultural 
capabilities. Prof. G. L. Goodale, in the seventh report on the agri- 
culture of Maine, commenting on this feature, and after alluding to the 
species of plants by which the county of Aroostook is characterized, 
divides it into two portions, both adjoining New Brunswick, but of 
which one, bordering the Aroostook River and lying to the south of 
-Grand Falls, is much more fertile than the other, and embraces many 
species which are usually to be met with only in a more routhern 
latitude. He finds this difference also to be coincident approximately 
with the character of the rocks in the tracts, that of the more souther- 
ly or “fertile belt” being especially marked by the presence of cal- 
careous strata. if this be the true cause of the difference it may be 
expected that similar results would be observed where these several 
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groups of rocks, in their eastward extension, enter the limits of the 
province. And this would to some extent appear tobe the case. Here, 
also, a ‘fertile belt,” continuous with that of Aroostook, is well 
marked, and is rapidly becoming the seat of thriving settlements, but 
owing to a change in the course of the strata in passing from Maine to 
New Brunswick, the width of the belt in the latter is considerably in- 
creased, extending probably at least as far north as Edmunston, and 
eastward to the valley of the Restigouche. Even above Edmunston, 
much good land is be found, but the more hilly character of the 
country in this direction, combined with the shortness of the season 
and the occurrence of early frosts, give here a less promising aspect to 
the work of the agriculturist. 

The geological features of the district under review present but lit- Geological 
tle diversity, being very similar to those of the Silurian tracts described 
in previous reports. The prevailing rocks are slates, mostly of dark 
grey colours, weathering to bluish-grey and often conspicuously band- 
ed, but in places they are greenish or reddish. They are very generally 
calcareous and at times markedly so, but bands of true limestone are 
infrequent. The slates not uncommonly alternate with sandstones, 
which are also calcareous, but beds of coarser character are rarely met 
with. Intrusive rocks are also not common, though covering some con- 
siderable areas. 

‘he attitude of the beds over the Silurian tract is usually one in- Disturbance. 
dicative of great disturbance, and over large areas, great masses of' 
strata have been affected by extensive and complicated folds. But 
over other considerable areas, it would seem that the pressure to which 
the beds have been subjected has resulted only in local crumplings, 
the beds as a whole still occupying positions which are not far from 
horizontal. It is in this way that they are made to spread so widely 
and to acquire the appearance of having a much greater thickness than 
they actually possess. In connection with these movements, slaty Slaty cleavage. 
cleavage has been very strongly developed, and in many instances 
makes the recognition of the true stratification a matter of some 
difficulty. Owing to the circumstances to which reference has been 
made, together with the paucity of fossils, any attempts to determine 
the relative'position of the different groups of strata, their thickness or 
their correlation with those of other regions, are at once inconclusive 
and unsatisfactory. Indeed within the limits to which the present re- . 
port relates, there are very few facts which help to throw much light 
upon questions of this character. So fur as at present known, these 
relations seem most likely to be disclosed by the study of the regions 
to the north and west of that here described, more particularly those 
of the Aroostook region in the state of Maine and the Temiscouata re- 
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gion in Quebec, but as these are still under examination, any further 
reference to the conclusions which they indicate would be prem- 

Fossils. ature. It will here be sufficient to say that of the fossils collected 
within the area under discussion, all are distinctly Silurian, indicating 
in most instances an horizon about that of the Lower Helderberg 
formation. 


D. CaMBRO-SILURIAN. 


The belt of rocks which has been classed in the accompanying map 
as Cambro-Silurian, is a continuation of the strata of that supposed age 
described in the report of last year as forming a rim protruding from 
underneath the eastern edge of the Silurian area in the district imme- 
diately to the south. 

‘In the absence of any contained fossils, these sediments have been 
so placed on account of their stratigraphical position, under the 
Silurian, and on account of thoir close lithological resemblance to 
measures which have been referred to this age further to the south. 

‘Typical rocks Ag seen on Campbell and Galquac rivers, and at several intervening 
points, they consist of thick beds of felspathic sandstones and quart- 
zites, with layers of hard, blue slate interstratified. They show 
evidence of having been crumpled everywhere into sharp folds, the 
tops of which have been denuded, and the strata now stand on end or 
are tilted at very high angles; they preserve a tolerably uniform strike, 

Conglomerate. however, of about N. 40° E. A. persistent band of hard conglomerate, 

, holding pebbles of white quartz, quartzite, jasper and black slate, 
occurs near the edge of this belt all along; it is seen in both the Gal- 
quac and Wapskehegan rivers, and Mr. Hind has noted the occurrence 
of large blocks of a similar conglomerate on Campbell River, about 
two miles above its junction with the Serpentine. 

Although resembling in many respects the conglomerates occurring 
in the Silurian, the absence of any of the beds which are everywhere 
associated with the Silurian conglomerate, and its stratigraphical posi- 
tion (dip N. 55° W. < 75° to 90’), render it probable that it is here a 
basal conglomerate of the Cambro-Silurian, holding pebbles which 
have been derived from some Cambrian or Pre-Cambrian rocks which 
have not yet been noted. | 


GENERAL REMARKS ON THE PRE-CAMBRIAN AREA. 


con The region within the limits of the present sheet, lying to the south- 
east of the great Silurian area, is everywhere of a very rugged and 
mountainous character. Its general height above the sea, as ascer- 
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tained by barometer levels, is over 1,200 feet, and throughout the 
whole district, in every direction, peaks rise above this general level to 
a height of 2,000 to 2,700 feet. Among the more prominent of these, Height of 
of which the heights are known, are Bald Mountain, near the head ” 
waters of the south branch of Nipisiguit River, about 2,500 feet above 
the sea; Sagamook or Bald Mountain, rising abruptly from the south- 
ern shore of Nictor Lake, 2,537 feet; Bald Mountain, about three 
miles above Indian Falls, on the right bank of the Nepisiguit river, 
1,922 feet; Bald Head, six miles back from the Tobique, at Riley 
Brook, a very symmetrical, conical peak, rising to a height of about 
1,900 feet, and the Blue Mountains, upper and lower, coming close to 
the left bank of the Tobique, thirteen miles below the forks, about 
1,724 feet. °® 

From these central highlands flow off to the sea rivers, which empty Central, 
into the Bay of Chaleur on the north-east, into the Straits of Northum- 
berland on the east, and into the Bay of Fundy on the south. Owing 
to the great height of this central watershed, these streams are all 
very rapid and difficult of navigation, flowing through deep, narrow 
valleys, with often high, precipitous banks. As an example of their 
rapidity of descent, the right hand branch of the Tobique may be taken. 
From the lake a: its source to the main forks, a distance of twenty- 
seven miles, it has a fall of about 780 feet, or an average descent of a Rate of 
little over twenty-five feet to the mile. Early in the season, before ce 
the water has fallen to its summer level, most of these streams may be 
traversed with light birch bark canoes, by making portages around 
falls and rapids, and shoeing the canoes with cedar splints in the 
rougher stretches. Brook trout abound in all the waters, and salmon Fishes. 
ascend many of the streams. On the Tobique, the salmon now afford 
good fly-fishing, although up to quite recently, it was generally be- 
lieved that they would not rise to a fly. White-fish, Coregonus albus, 
are also plentiful in the Tobique, and in the lakes at the head of the 
right hand branch Togue, Salvelinus Namaycush, are caught in large 
numbers through the ice in the winter. Eels are common in the lakes, 
and lampreys in the streams draining them, where they were observed 
about the end of June, making their spawning beds in rapid parts of 
the stream, by dragging away the stones and pebbles from: one place 
and dropping them just below, forming a hollow about eighteen inches 
in depth, with corresponding mound of pebbles below. 

Animals, useful for food or valuable on account of their skins, are Game. 
fairly plentiful in parts of this region. Moose and cariboo are found 
in considerable numbers, and black bear, beaver, otter, lynx, marten 
and mink, are trapped quite extensively by the Indians and by white 
hunters; of these fur-bearing animals, the otter and beaver are fast 
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‘Timber. becoming rare and, at the present rate of destruction, will in a very 
few years be almost extinct in the district. Largo areas are still 
covered with a thick growth of black spruce of fair size, and in this 
lumber the chief value of the tract lies; the pine has been exhausted 
for many years, only a few scattering specimens of white pine and 
sapling red pine are now to be seen. Cedar of good size is plentifal 
along most of the water courses, and hardwood trees, of different 
varieties, maple, birch, ash, &c., are almost everywhere intermixed 
with the spruce. The rocky character of the surface, covered over 
large areas with boulders of granite, gneiss and quartzite, derived for 
the most part from the underlying rocks, and its extreme rourhness 
render it generally quite unsuited for cultivation and dependant for 
future value on its forest growth. e 


A.B. PRE-CAMBRIAN. 


ein ert A large part of the area under consideration is occupied by rocks sup- 
"posed to be of this age. Their occurrence on the Nepisiguit River and 

on the streams flowing into the Miramichi has been already referred 
to by Dr. Ells in the Report of Progress for 1879-80, pages 30 and 31 
p, and the geological boundaries in this part of the region are laid 
down from his work. North of the Nepisiguit River, the western edge 
of these rocks is defined by the unconformable overlap of the Silurian 
slates, which here extend eastward toa point about midway between 
the head and foot of Nictor Lake; further south, a band of slates and 
hard sandstones, apparently more recent than the Pre-Cambrian, and 
overlying them, lies between them and the Silurian. These are thought 
to be of Cambro-Silurian age. 

Typical rocks. The typical rocks of this formation, as seen in its south-eastern 
extension, consist of very hard crystalline felsites, generally of a red 
colour, highly chloritic quartzites and felspathic and micaceoüs schists. 
The stratification of these beds is generally very obscure and difficult 
to ascertain with certainty; their general strike, as nearly as it could 
be obtained, is N. 70° E. Owing to the densely wooded nature of the 
country and the absence of rock exposures in situ over large areas, the 
structure can only with difficulty be worked out, and on the accompa- 
nying map, an attempt has only been made to fix, with an approach to 
accuracy, the boundaries of the formation. It is cut by large areas of 
‘intruded granite, which will be referred to later on under that head. 

puccsssioa cn Ascending the right hand branch of the Tobique, the first rocks sup- 

River. posed of this to be age are seen just below Sixteen-mile Brook, or about 
four miles above the mouth of the Serpentine; these are massive 
ledges of greenish-grey crystalline felsite mottled with red blotches, 
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without apparent dip. This exposure seems to mark the western edge 

of the Pre-Cambrian on the Tobique, as just above, where the stream 

bends to the west, are seen hard felspathic sandstones and blue slates, 

belonging apparently to the overlying CambroSilurian; these extend 

for about a mile beyond, or until they again are overlaid by the soft, 

calcareous beds of the Oriskany basin, elsewhere described. Above 

these last named beds, for some distance, no exposures are mot with ; 

the soil is, however, filled with angular blocks of a coarse amygda- 

loidal diorite, which occurs in placc about two miles above the mouth 

of the Don. Hard, crystalline, red and greenish-grey felsites follow, 

and. with occasional ledges of fine-grained syenite with specks of clear 

quartz and red folspar—the grains of quartz sometimes circled with 
felspar—and of amygdaloidal diorite, continue to the foot of Tobique 

Lake. Although obscare, the strike, where recognized, seemed to be 

about east and west. Along Tobique Lake no exposures are seen, but qobique Lake. 
the shores are plentifully strewn with blocks and boulders of fine red 

syenite and greenish-grey chloritic syenite. The immediate shores of 

the lake are low and densely wooded with black spruce to the water’s 

edge, giving the lake a dark and gloomy appearance. A ledge of 

felspathic schist, with a strike N.E., is mentioned by Mr. Hind as 

occurring on the shore of Milpagus Lake, which lies about a mile Milpagus Lake. 
to the south-east of the head of Tobique Lake. About two miles 

east of this lake is Long Lake, a fine sheet of water five miles and & Long Lake. 
half in length, with an average width of about half a mile; al- 
though showing no lcdgos in situ, the same boulders are common 

along its shores to a point about midway up the lake, beyond which 

granite only is seen. Ledges of coarse, green, chloritic diabase and 

hard, groen chlori‘ic quartzite, with veins of quartz and quite 

micaceous and schistose in certain layers, occur on the portage to 
Serpentine Lake, which lies four miles to the north-east, and form the 

hills separating Portage from Adder Lake. The immediate shores of 
Serpentine Lake are quite low and flat, and but one exposure was Gerpentine 
seen; this occurs on a tongue of land jutting out into the lake from its 

western side, and is a hard, felspathic schist, striking about N. 70° E 

and dipping to the north at an angle of 65°. On Serpentine Rivor. , Serpentine 
between the lake and the stillwater, boulders of pale reddish crystal. 
line felsite and syenite are common, and the former is present in place 
at the head of the dead waten From this point down to the edge of 
the Cambro-Silurian belt, the rocks are hard, grey quartzites and 
schists, highly chloritic, and often with many thin veins of quartz 
running parallel with the planes of cleavage. About eight miles 
above the forks there is a ridge of coarse gneissic granite, which seems 
to cut these beds—possibly a spur from the main granitic mass to the 
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east; this will be further referred to. East of the main body of 
granite, the Pre-Cambrian rocks consist mainly of felapathic gneisses 
and schists; they are described by Mr. Ells in the Report of Pro- 
gress for 1879-80, page 32 D. 

In addition to the main area of these rocks above described, another 
smaller tract lying to the southeast of the Blue Mountains is occupied 
by strata, which are probably also of Pre-Cambrian age. Very hard 
white and red crystalline felsites, not distinguishable in macroscopical 
character from those so common in the main Pre-Cambrian area, form 
high cliffs on the Gulquac River, a few miles up from its mouth. 
Although not occurring in actual contact with the Lower Carboniferous 
strata, they are seen for a considerable distance along the stream, 
rising in high bluffs on the right bank, while on the left, the red sand- 
stones and conglomerates of the Lower Carboniferous lie in their usual, 
almost horizontal, position, and show neither alteration nor disturb- 
ance, both of which might be looked for were these felsites intruded 
since the deposition of the sandstones. 


Gr, GRANITE. 


Two areas of granite come within the district under considera- 
tion. The larger of these has an average width of about twelve 
miles, and extends from the head waters of the NW. Miramichi in a 
south-westerly direction to and beyond the lakes at the sources of the 
Gulquac and Little S.W. Miramichirivers. The smaller is a long narrow 
tonguo, about four miles in width, running up into the Pre-Cambrian 
from the main granitic mass to the south. It lies about five miles 
to the east of the first and nearly parallel to it. 

The granite in both of these areas is of the same character and is 
quite similar to that described in previous reports as intrusive and 
probably of Devonian age; in texture, it varies from medium grain to 
coarse, with large crystals of orthoclase felspar. The mica is often a 
black variety of this mineral, and is not unfrequently replaced by 
hornblende ; sometimes both mica and hornblende are present. In 
the absence of exposures of rock in situ, the south-westward edge of the 
larger granitic mass has been fixed at the western limit of the large 
granite blocks and boulders which are strewn along the shores and 
neighbouring hill-sides about the upper half of Long Lake. Thediffer- 
ence in the character of the boulders along the upper and lower stretches 
of this lake is strongly marked ; along the lower part of the lake, chloritic 
quartzites, gneisses and schists form the larger number of the boulders, 
and large blocks of granite are markedly absent, while towards its head, 


, those of granite are the prevailing feature and the others are seldom 


seen. 
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In addition’ to the areas already referred to, a ridge of gneissic Serpentis 
granite, about a quarter of a mile in width, tronding W.N.W., crosses River. 
Serpentine River midway between the lake and its junction with 
Campbell River, forming a series of rapids and falls. The granite 
composing this ridge differs very materially in structure from that 
described above; it is of a coarse, grey variety, with black mica, and 
generally with a distinctly gneissic arrangement of its constituents 
and is in places traversed by ramifying veins of semi-vitreous, rusty- 
wéathering quartz. Owing to the generally contorted and highly al- 
tered aspect of the PreCambrian, evidence of the intrusion of the 
granite in the altering and crumpling of the beds* is not readily recog- 
nized. Both of these results of intrusion, however, are here present, 
though to a limited degree; as the granite is approached on either side, 
the quartzites become hard, quartzose schists, cut in every direction by 
numerous veins of quartz, and noticeably more twisted and distorted. 
Although it cannot be stated with any certainty that these gneissic 
granites may not form a part of the system of rocks which encloses 
them, yet it would require a more detailed examination to settle the 
point, and they are provisionally classed on the accompanying map 
with the intruded granites. In last year’s report, Part G., mention was 
made of a very similar mass of granite which forms the high hill at 
the forks of the South-West Miramichi River in Carleton county ; 
this was also provisionally placed with the intruded granite. 

What has been said of the shores about the head of Long Lake will Character of 

668. 

apply equally to the whole rogion about the head waters of the Gul- 
quac, and to the watershed between these waters and the Little South- 
West Miramichi. Nowhere were any ledges seen, and everywhere the 
surface was strewn with large granite boulders. On the Little South- 
West Miramichi, however, ledges of grey granite occur and the eastern 
edge of the main granitic mass, as well as the limits of thesmaller belt 
are here clearly seen. In both cases they are cutting Pre-Cambrian 
gnessis and schists. 


MATERIALS OF Economio IMPORTANCE. 


Although the district under consideration, as far as it has been ex- 
amined, has not proved very rich in economic minerals, yet it contains 
some which are worthy of mention. That valuable minerals, other 
than those enumerated, may exist in the district is, of course, possible 
and even probable. A thorough prospecting exploration of the whole 


* This cannot by itself be taken as evidence of intrusion—it can be readily otherwise ex- 
plained—nor does it even always accompany intrusion.—A. R. C.S. 
t pas of Progress, 1879-80, page 82, D. 
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region, with the time and means at our disposal, has been impossible ; 
in the unsettled portions—and these embrace fully three-fourths of its 
entire extent—no examination, which can claim to have been at all 
an exhaustive one, has been made. The principal streams have been 
examined and to some extent the country bordering them, and a num- 
ber of traverses made from point to point through the forest-covered 
areas. These have afforded the means of obtaining a good knowledge 
of the general geology of the region and have enabled us to lay down, 
we hope with a fair approach to accuracy, the boundaries of the 
different geological systems; they have not resulted, however, in the 
discovery of any minerals of economic importance, although the highly 
altered character of the strata over large areas and the numerous in- 
trusions and contacts would seem favourable to the formation of 
mineral-bearing veins. 

The following are the more important minerals known to occur in 
the district :— | 

Gypsum.—Large beds of this mineral occur on the left bank of the 
Tobique River just above the mouth of its affluent the Wapskehegan, 
or about thirty miles from the St. John. Their mode of occurrence 
and some idea of the probable extent of the deposits has been given in 
preceding pages. The occurrence of these beds and their value to the 
agriculturist was early pointed out, and the neighbouring farmers have 
used the gypsum as a fertilizer to a greater or less extent ever since 
the country has been settled. 

In more recent years it has become, to a limited degree, an article of 
commerce, although distance from a market and the rude means of 
transport available have prevented its extended use. It has been 
shipped either by carrying it down the river during high water on 
rafts or by hauling on the ice in the winter time. Considerable quan- 
tities have each winter been hauled in this way by the farmers of 
Aroostock county, who esteem it highly as a fertilizer for their crops 
of potatoes, large quantities of which are grown in that region for the 
manufacture of starch. It is stated that upwards of a thousand tons 
have been taken away in this manner in a season. : 

There are now two mills on the Tobique, one at Three Brooks and 
the other at Quaker Brook, which are fitted with machinery for grind- 
ing the gypsum, but owing in a Jarge measure to the poor facilities 
for shipment their operations are on a very limited scale. This draw- 
back, the want of means of carriage, will, it is expected, soon be done 
away with, as a railway is projected, and surveys for it have been 
made, to run up the valley of the Tobique as far as the gypsum beds. 
Connecting at the mouth of the river with the New Brunswick railroad 
system, it will afford an outlet for the plaster as well as for the lumber 
and other products of the districts. 
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Limestones.—The only deposits of limestone known in this district, 
which give promise of burning to form good lime, are of Lower Car- 
boniferous age and occur near the summit of that series on the Tobique, 
They occur in thick beds at several points along the river above the 
Wapskehegan; many of these beds are too silicious for calcination, but 
there are among them some of good quality which would probably 
yield good lime. 

The slates of Silurian age throughout this tract are, over large areas, 
highly calcareous and are often banded with layers of fine pure lime- 
stone; none sufficiently pure for calcination have been noticed. 

Building Stones—Some of the sandstones and grits of the Lower 
Carboniferous formation on the Tobique seem to be well adapted for 
building stones. They vary in texture from fine-grained sandstones, 
approaching freestones, .to coarse grits and conglomerates ; and in 
colour, from white, through pink, to purplish-red. Their hardness 
is equally variable, and as they occur at different points in massive 
beds, it seems probable that they may furnish good building material. 

Roofing Slates.—Mr. Hind mentions the occurrence of excellent roof- 
ing slates on the right hand branch of the Tobiquo River, below the 
forks of the Serpentine. 

.Brick-clays.—Clay which seems well adapted for the manufacture of 
bricks occurs in thick beds at several points along the St. John River. 
Owing mainly to the limited demand it has not yet been utilized to 
any extent. 

Marl.—Considerable deposits of this material, which is valuable as a 
fertilizer, were noticed in the bed of a small lake, lying on Lower Car- 
boniferous limestone, a short distance above Burnshaw Brook, on the 
right bank of the Tobique. Many others of the small lakes through. 
out the district, notably those lying on the highly calcareous strata of 
the Silurian, are likely to yield it. | 

Gold.—The discovery of gold has been from time to time reported 
from almost every part of this region. Up to the present, however, 
the only finds which can be regarded as authentic have been made by 
washing the drift, and these have nowhere been rich enough to indi- 
cate that extensive working would give remunerative results. Mr. 
Hind reports the occurrence of fine gold, in small quantities, in the 
drift in many places throughout the region—notably “in a valley on 
the north side of Blue Mountain.”* 

None of the numerous quartz veins throughout the district have yet 
been found to be auriferous; the only discoveries of this metal, which 
are considered to be well authenticated, are those from the drift. 


* Preliminary Report on the Geology of New Brunswick, by Henry Youle Hind, M.A., F. 
G.S., Fredericton, 1865. 
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To ALFRED R. C. Sezwxn, C.M.G., LL.D., FRS. 
Director of the Geolugical and Natural History Survey. 


Sr8,—1 have the honor to submit herewith the reports of Mr. EK. R. 
Faribault, C.E., and myself, on work done during the summers of 1882 
to 1886, in the counties of Guysborough, Antigonish, Pictou, Colchester . 
and Halifax, Nova Scotia, as described in the summary reports for 1880- 
81-82, page 21; 1882-83-84, page 14; 1885, pages 22 A and 62 4, and 
Report of the Department of the Interior, 1886, Part IIL., pp. 31 and 32. 

Mr. Faribault has devoted himself to an investigation of the gold- 
‘bearing rocks of the Atlantic coast, and was assisted in the field by 
Messrs. M. H. McLeod and Archibald Cameron, while I have been 
aided, both in the field and office work, by Mr. J. A. Robert B.Ap. Sc. 
‘and Mr. John McMillan. 

As in previous years, the greater part of our time has been spent on 
topographical surveys; and a map on a scale of one mile to an inch, 
has been constructed almost wholly from these surveys, and laid down 
oD & projection prepared by Mr. Scott Barlow, who also reduced from 
the Admiralty charts the coast line between the Strait of Canso and 
Pictou Harbour, thus connecting the present map with that of the 
Pictou coal-field, drawn by him on the same scale for Sir William 
Logan and published in the Report for 1866-69. 

I have again to thank many gentlemen for information, assistance, 
and hospitality, but more especially the following :—Sheriff Hill, E. G. 
Millidge, C.E., H.C. Smith and W. B. Robb, of Antigonish; Charles 
Lundy, Superintendent of the Direct Cable Company, Tor Bay; E. D. 
Arnaud, of Annapolis; Rev. John Chisholm, P.P. of Heatherton; Rev. 
Peter Forgeron, P.P. of Harbour Bouché; Archibald McPhee, of Upper 
South River; Alex. Manson, of North Side Lochaber; Wm. Giroir, of 
Giroir’s, Tracadie; E. J. Cunningham, Postmaster of Guysborough ; 
Jeffrey McColl, M.P.P. and Abram McDonald, of New Glasgow ; Capt. 
Angus McDonald, of Cape George; Dougald Angus McDonald, of Malig- 
nant Cove; Joseph McDonald, of McAra’s Brook; Henry Dunbar, Evan 
Ross and Alex. McDonald, of Sunnybrae; Wm. McDonald, of Barney’s 
River Station; David Walker, John Cameron, Wm. Henderson, of Big 
Island, Merigomish; David Huggan, of Avondale; Jas, R, Mackenzie, 
of Roy Island; Chas. J. Macdonald, P. O. Inspector ; Edwin Gilpin, In- 
spector of Mines; Dr. Honeyman, Curator of the Provincial Museum, 
and James H. Austen, of Halifax; Henry S. Poole, Manager of the 
Acadia Coal Mines, Stellarton ; John Rutherford, M. E. of Albion Mines ; 
Ambrose F. Church, of Bedford; T. M. Williams, of Mine Hill, N.J.; 
F. N. Gisborne, Superintendent of Government Telegraphs, and Colling- 
‘wood Schreiber, Chief Engineer of Government Railways, of Ottawa. 


I have the honor to be, Sir, 
Your obedient servant, 


Orrawa, March 14th, 1887. HUGH FLETCHER. 
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INTRODUCTION. 


The following report relates to the geology of those portions of the Area surveyed. 
‘counties of Guysborough, Antigonish and Pictou, which lie north of 
the gold-bearing series of the Atlantic coast and east of Sutherland’s 
‘River and ofthe Pictou coal-field—a region which presents in its geo- 
graphy, geology and scenery, many interesting features. The highest fene™! 
land extends along the Gulf shore from Cape George and Morristown 
to the East River of Pictou; but few of the summits exceed 1,000 feet 
‘in height, and deep, broad valleys are cut by the Salmon, Guysborough, 
Pomquet, Antigonish, St. Mary’s, Barney’s, French and Sutherland’s 
‘Rivers. | 

The northern part, including nearly all Antigonish and a large por- 
tion of Pictou county, is well settled. Guysborough county is in 
general much less productive and contains large uninhabited tracts of 
‘woodland and barren. 


GEOLOGY. 


‘There seems no reason to believe that any one of the formations No pay in me 
‘between the Triassic and the Pre-Cambrian is absent from Nova Scotia, Formations 
‘Those found in Cape Breton are also found on the mainland with others en to 
of Lower Cambrian age—the gold-bearing series—Silurian, Cambro- 

Silurian and Permian, most of which are also traceable through Cum- 
berland county* into New Brunswick. 


* Geol. Survey Report for 1885, page 54 rE. 
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Distribation The large Pre-Carboniferous metamorphic area, eighteen miles wide 
Carboniferous at the Strait of Canso, narrows near Lochaber, about thirty-five miles 
formations. {5 the south-westward* to less than five miles: then widens again to- 
‘about eighteen miles between the Carboniferous basins of Merigomish 
and East River of St. Mary’s, sending an unbroken spur along the ses. 
‘shore from McAre’s Brook to Livingstone Cove, near Cape George. 
Com This area, described by Sir J. W. Dawson,} instead of being Silu- 
Preely of and Tian as supposed by him, includes, from the Strait of Canso to Lochaber, 
Que rocks. Only the plant-bearing Devonian strata described in previous reports,i 
and to the north and west, chiefly Cambro-Silurian and older formations. 
Gemer’s map. On Gesner’s geological map of Nova Scotia, published in the Pro- 
ceedings of the Geological Society of London for 1843, p. 280, the 
rocks about Chedabucto Bay are called metamorphic and Silurian, but 
the Carboniferous area of River Inhabitants is colored in the same 
way, while all Madame Island is referred to the gypsiferous series, the 
southern metamorphic portion having probably not been examined. 
Mr. Brown’s views on these rocks are given in the Proceedings of the 
same Society, Vol. iv., p. 424. 
Areas of Small areas of Silurian rocks, holding characteristic fossils, are found 
urian rocks. À 
resting unconformably on the older formations: (1) at Cape George; 
(2) at Arisaig; (3) at Vamey’s Brook; (4) in the valley of Marsby 
Hope; (5) at Lochaber; (6) in a basin extending southward from 
Avondale up Barney’s River and across French River toward Suther- 
land’s River; (7) in asmall basin at Moose River; (8) in irregular, 
broken outcrops extending from Kerrowgare down the East River of 
Pictou, where fossils have been collected and described by Sir J. W. 
Dawson, Dr. Honeyman, and others; (9) in a small area north of 
Sutherland Lake. 
A rich and interesting fiold of research is presented by the Cambro- 
Silurian rocks, from which few fossils have yet been collected, more 
attention having been given to unravelling the structure of this 
hitherto little known series. 
Areas of Carboniferous rocks occupy three well marked belts often folded 
Carroniferous obliquely to the longer axis, These are: (1) The St. George’s Bay 
basin, perhaps containing no beds higher than the Carboniferous lime- 
stone, extending from North Canso to Ohio, thence northward to Cape 
George, but broken at Antigonish Harbour by bosses of older rocks, the- 
largest of which rans from the Sugar-loaf Mountain to Morristown; 
(2) the Merigomish basin, extending from McAra’s Brook westward 


* All the courses given in this report are astronomical, the variation being about 24° 15’ west 
at the Strait of Canso. They are reckoned in degrees from the north, 0°, by east, 90°, south, 180° 
and west, 270° to 360°. 

+ Acadian Geology, pp. 558 and 568. . 

t Geol. Survey Report for 1877-78, p. 16 F. and Report for 1879-80, p. 32 r. 
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to the Pictou coalfield and overlain by the Permian of Big Island ; 
(3) the St. Mary’s basin, the fossil plants of which would indicate 
either a Millstone Grit or Lower Carboniferous age;* but the altered 
aspect of the rocks would rather refer it to the latter ; it extends from 
the neighborhood of Salmon River Lakes to the head of West River, 
St. Mary’s, and is mentioned by Sir J. W. Dawson in his Supplement 
to Acadian Geology, page 49, and in Lower Carboniferous Plants, 
page 10. 
Themmstrata may be classified as in the following tabular view :— 


G. 4. Permian, New Glasgow conglomerate and rocks of Big Island, Meri- 
gomish and Pictou Harbour. 
G. 2. Millstone Grit. 
G. Carboniferous | aa Carboniferous limestone. 


Classification. 


= conglomerate. 
r red slate and sandstone group. 
F. Devonian, } x Maal die gray slate 
Lower conglomerate  “ : 
E. 6. Lower Helderberg, Div. D. of Dr. Honeyman, at Arisaig. 
E. 3. Niagara, C. 
E. Silurian, À E 2. { Pret Clinton o> ee = s 
Lower Clinton RE # = 
E. 1. Medina, “A a i 


Silurian dle shale and sandstone of Baxter’s Brook. 
| Lower flinty slate and sandstone of James River & Eigg Mtn. 


A. B. Pre-Cam- {sant of the shore at Doctor’s Brook and Georgeville; 


D. Cambro- UP. r sandstone and conglomerate of Bear’s Brook. 


brian?) SYenitic rocks of Ohio; and schists of Sutherland's | River 
d Garden of Eden. 


Volcanic rocks are associated with these groups as high as G. 1 m, Voleanic rocks. 
while a large proportion of the material of the Cambro-Silurian and 
Pre-Cambrian is apparently of volcanic origin. 


A. B. Pre-CaMBRIAN ? 


In this division will be classed provisionally, on the authority of Dr. Pont concer: 


Honeyman, the felsitic rocks of Georgeville, Doctor's Brook, and Aris- ‘these 
aig on the Gulf shore, which are, at least, older than Medina; the 
syenite, felsite and allied rocks between the head of the West River of 
Antigonish and Garden River, upon which rest, unconformably, patches 
of Cambro-Silurian strata; and the gneisses, schists, and syenites at the 
base of the Cambro-Silurian, west of Garden River, at the head of 
Sutherland’s and Moose Rivers and elsewhere. That part, or all of 
these rocks may be Cambrian, or even Cambro-Silurian, cannot be 
gainsaid ; but they are the lowest found in the region, resemble no 
rocks known as Cambrian in other parts of Nova Scotia, are strikingly 


*** The faunæ of the seas of the Lower Carboniferous coal formation and Permian periods, 
both in Burope and America, present so great similarities that they may, in a broad view of the 
subject, be regarded as identical.” — Acadian Geology, p. 288. 
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like those beneath the Upper Cambrian in Cape Breton, and those 
called Pre-Cambrian by Dr. Ells, in the Cobequid Mountains.* But 
it must also be borne in mind that similar gneisses and schists at Can- 
terbury, N.B., have been included by Professor Baileyf in the base 
of his Cambro-Silurian series; and that large masses of red syenite, cut 
Cambro-Silurian rocks at James River and other places. 


Georgeville Crystalline Rocks.—In the great variety of rocks which 
occur in the narrow belt along the shore between Livingstone and 
Malignant Coves, there are probably more than the three Pre-Car- 


Intrusive rocks boniferous series at present recognized. The two lowest of the latter are 


eae 


Crystalline 
limestone of 
Georgeville. 


Quarts vein. 


Greendale. 


cut by syenite and granite, and all are unconformably capped by Car- 
boniferous conglomerate. The extreme care necessary to trace the 
boundaries of these formations is thus shown; and still further exam- 
ination will be required to clear up all difficulties. The lowest are 
regarded by Dr. Honeyman} as Laurentian, because of their resem- 
blance to those of George River. 

The pink, purplish and greenish flinty felsites and quartz-felsites, 
veined and spotted with quartz and epidote, at the mouth of Malignant 
Brook, are probably contemporaneous with, or newer than the Cambro- 
Silurian conglomerate with which they are associated; whereas the 
coarre crystalline diorites and syenites on the rough shore to the east- 
ward are older, but break through the slates, banded felsites and crystal- 
line limestones. The latter are not extensively developed, so that little 
can be said of them. The felsites, like those of Arisaig, hold epidote and 
quartz in blotches and veins ; they are generally greenish-gray or gray: 
with pink blotches ; have chlorite and calespar in the joints, which are 
so numerous that the rock breaks into small pieces under a blow of the 
hammer ; and are not unlike the obscurely granular felsite of Capelin 
Cove. 

The limestone is gray, bluish-gray, whitish and greenish, of varying 
purity, with indistinct bedding, serpentinous, and showing Eozoon-like 
wrinkles, compact to broady crystalline, holding small ferruginous 
patches, in one place forming a cliff twenty feet high, and apparently 
of great thickness. A quartz vein, eight feet thick, separates a mass 
of diorite from the limestone on the eastern side. 

Immediately east of the road from Malignant Cove to Greendale, a 
small brook presents exposures of dark-bluish gray and greenish rocks, 
obscurely crystalline, finely banded, resembling mica-schists, but con- 
taining also patches of fine hornblendic rock, into which they appear 





# Geol. Survey Report for 1885, p. 54 &. 

t Geol. Survey Report for 1882-88-84, p. 13 c. 

t Journal Geol. Soc. 1870; Trans. N.S. Inst. Vol. IT., p. 196, Vol. IIL., p. 85, Vol. IV., pp. 58 
and 454. 
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to pass, and which resemble concretionary masses. Above these are 
steel-gray and dark, flinty, quartzo-micaceous, banded strata, cut along 
the bedding by a dyke of fine crystalline diorite, three feet wide. 

On the road near Greendale are outcrops of dark greenish dioritic Iron ore. 
flinty slates or schists, with scales of specular iron ore, large blotches 
of milky quartz, fine golden mica and minute fibres of black hornblende, 
either cut by, or passing into coarse syenite for a few feet, and inter- 
stratified with chloritic and epidotic, very massive schists, strikingly Resembiance 
resembling the rocks described by Dr. Selwyn at Yarmouth, * which at Yarmouth. 
are probably also Pre-Cambrian. Ina brook, near the ‘sea shore, are 
greenish, epidotic, imperfect schists or slates, and massive syenite and . 
diorite, which at the shore contain quartz-veins eighteen inches thick, Quarts veins. 
and are not unlike greatly altered Cambro-Silurian slate and flinty, 
compact sandstone, mixed with igneous deposits. The soft, serpen- 
tinous, calcareous, whitish rocks of the shore north-east of the mouth 
of this brook, are peculiar. Near the brook a rock, probably volcanic, 
becomes more trap-like to the eastward and pinches out the last of the 
limestone, which is here a bluish-gray banded variety. Succeeding it 
are rocks like those of Capelin Cove, mentioned above. The boundaries 
of the schistose and coarse dioritic rocks are shown as nearly as pos- 
sible on the map. 

On the shore road, about one mile west of Georgeville chapel, is an Grystalline 
outcrop of crystalline limestone, the only one seen inland. 


Felsitic Rocks of Doctor's Brook and Arisaig.—Of these, as of the fore- o¢ subtent 
going, it should be remarked that although they closely resemble the sspand | 
Louisburg and Coxheath Pre-Cambrian, they may be of any age older 
than Medina, and have been regarded both as metamorphosed sedi- 
mentary, and as volcanic rocks. Faull details regarding them have 
been given by Dr. Honeyman and Sir J. W. Dawson.f They strike 
in a narrow broken belt along the shore between Arisaig pier and 
McNeil’s Brook, and are cut by amygdaloid of Lower Carboniferous 
age. On the rocky point of Arisaig pier and on a neighboring knoll Arisaig pier. 
they consist of red and yellowish, flinty, compact quartz-felsite and 
quartzite, but further east pass into fine grained syenite. The inter- pysyntribite. 
stratified band of dysyntribite, which is traceable for about a mile, is 
a soft rock, of green, whitish yellow and other colors, about fifty feet 
thick, apparently underlying the rocks of the pier, and associated with 
red or brown, shaly, fragmental Louisburg shales, of considerable 
variety of color, containing spheroidal concretions, two feet and less in 
diameter, composed also of fragmental rock. 


* Geol. Survey Report for 1870-71, page 271. 

t Trans. N.S. Inst. Nat. Sc., Vol. ITI., p. 238; Vol. IV., pp. 53, 60 and 457; Vol. V., p. 271; 
Acadian Geology, p. 567, and Supplement, p. 90; Journal Geol. Soc., Vol. VI., p. 847,and Vol. 
XX., pp. 389 and 341. 


Frenchman’s 
Barn. 


Beech Hill 
Cove. 


Doctor’s Brook. 


volcanic rock. 


Mb 
McDonald's 
Brook. 


Two varieties. 
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Brown and pink quartz-felsite form the high cliff called Frenchman’s 
Barn, to the eastward of which is an indian-red and. yellowish-green 
shaly variety, made up of grains about as large as peas, every grain 
haviug a radiating globular structure. After an interval of about half 
a mile, occupied by Silurian fossiliferous strata, the shore east of Beech 
Hill Cove again affords good exposures of greenish, yellowish, and 
reddish quartz-veined, flinty, compact or obscurely granular and frag- 
mentary felsite and quartz-felsite, with obscure, bent and irregular 
planes of bedding or jointing, associated with dark amygdaloids, appar- 
ently striking with the felsites and containing shaly layers and bands 
of rocks like those of Louisburg and Cape Rhumore.* These occupy 
the coast to Doctor’s Brook, to the eastward of which are blackish, 
greenish and brownish shaly amygdaloids, reddish and purplish flinty 
felsite and similar rocks. 

In Doctor’s Brook, below the bridge on the shore road, the “ pic 
turesque exposures of singularly mixed and indescribable rocks” of this 
famous trout-brook belong to this series near its contact with Medina 
fossiliferous strata. Not the slightest alteration is apparent in these 
latter, which are full of their characteristic fossils one foot from the 
contact. On the left bank, above the mill-dam, the felsites might at 
first sight be mistaken for reddish altered Cambro-Silurian grit; but 
seem in every case on closer examination to be finely fragmental Cox- 
heath felsites, a conclusion supported also by a microscopic section 
made by Mr. T. C. Weston. 

At the mouth of Rory McDonald’s Brook, reddish-gray flinty felsites 
are again in contact with evenly-bedded Medina shales; while on the 
reefs are the reddish and greenish, shaly and thick-bedded, soft, trap- 
like rocks of Cape Rhumore, which so often resemble sandstone and 
conglomerate, but are evidently of volcanic origin. 


Crystalline Rocks of the Keppoch, East River of St. Mary's and Upper 
Barney's River—The crystalline rocks of the hill country east of 
Garden River consist chiefly of syenitic, dioritic and felsitic strata, 
rightly placed below the fossiliferous Medina by Dr. Honeyman, who 
considers them also Archæan ;f while those west of that river are for 
the most part laminated or schistose. It is doubtful whether these 
rocks are not in great part newer, as their contact with Cambro-Silu- 
rian strata would sometimes seem to prove; but the quantity of vol- 
canic material in the latter is so great that these may be only the con- 
tact of dykes, whereas isolated patches of comparatively unaltered sedi- 
mentary rocks belonging to a later period are found within the felsitic 


* Geol. Survey Report for 1875-76, p. 379; for 1876-77, pp. 419 and 425; and for 1877-78, p. 8 F. 
t Trans. N. S. Inst. Nat. Sc., Vol. V., p. 206. 
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areas. On the hill west of Lochaber, fossiliferous Silurian rocks are Lochaber. 
underlain by a ridge of trappean, fragmental and porphyritic felsites, 
like those of East Bay and Louisburg, showing lines of obscure bedding, 
frequently dioritic or passing into red syenite, and associated with 
greenish or gray, fine-grained or compact, splintery, pyritous, mica- 
ceous diorite, hardly distinguishable from fine sandstone, with threads 
and druses of quartz. These rocks are seen both on the streams flow- McGillivray 
ing into Lochaber and into MacGillivray’s mill-brook, in which latter Brooks. 
they comprise greenish and purplish, compact, fine-grained and frag- 
mental, Coxheath felsite, with traces of calcspar, hematite, epidote and 
serpentine. North of McNab Brook, compact gray or greenish-gray 
porphyritic felsite or diorite, blotched with quartz, is mixed with 
flesh-red compact quartz-felsite, greenish-gray granular felsite, whitish- 
purple porphyry, with the oblique slaty cleavage of the Coxheath 
aluminous shales, and the prevailing red syenite of Upper Ohio. The Simon rocker 
contact of the Silurian rocks is here so abrupt, that without a fault, the 
felsites could not. be regarded as intrusive among, or newer than the 
former, only three feet being concealed between the felsites and a 
series of little altered greenish and gray fossiliferous argillites or dark 
slate and flaggy fine sandstone, veined and blotched with quartz. A 
ridge of high land indicates the extension of the felsites northward to Copper ore. 
a point behind John McNaughton’s, where traces of copper pyrites 
are found in connection with blotches of quartz. 

Similar rocks are cut through by the brooklets which enter the West W est River of 
River of Antigonish, on the west side, above Beaver Meadows. On” 
the first of these brooks, opposite St. Joseph's chapel, they under- 
lie a gray, coherent, Carboniferous limestone, which has been quarried ; Contact with 

. ; | niferouse 

they consist of very light-colored and greenish-gray, splintery, compact, 
obscurely porphyritic and granular felsite and quartz-felsite, contain- 
ing spots of hornblende, chlorite, epidote, hematite and other minerals ; 
and of beautifully mottled felsite, much of which is granular. On an 
adjoining brook, are gray, compact, flinty felsite and quartz-felsite, 
sometimes light in color, resembling the variety at Coxheath fit for 
fire-clay, but containing specks of pyrites. Along the hill, near the 
Ohio cross roads, felsites underlie carboniferous limestone, the -boun. 
dary of which has been closely traced. They are of the usual colors, Quarts veins. 
hold veins of white quartz, loose blocks of which one foot in diameter 
lie around, and they pass into syenite or into beautifully mottled, 
fragmental, coarse felsite-breccia and epidotic porphyry, containing Copper ore 
traces of copper. 

The dark greenish-black color of the rocks in the large brook south 
of the cross roads, indicates their hornblendic character. They are Keppoch. 
succeeded upstream by a lighter greenish granular mixture of felspar 
and hornblende, which extends to the Keppoch road. 
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+ Hematite. The adjoining brook displays dark greenish, obscurely granular 
diorite and red and green syenite, containing minute veins and crys- 
tals of quartz, with specks and films of hematite. The syenite some- 
times contains mica, but in thenext brook to southward, passes into 
red, nearly compact quartz-felsite, shown in fine cliffs. 

Upper Ohio. Near the head of the Ohio settlement, the prevailing Pre-Carboni- 
ferous rock is red syehite. 

On Callahan Brook, Carboniferous limestone immediately overlies 
gray, purple and reddish syenite and felsite, traps, tuffs and amygda- 

| loids, the relation of which to the succeeding bluish and greenish flinty 
of Oallahan slates is obscure. These slates are apparently Devonian, but possibly 

PIOoe: Cambro-Silurian, probably altered by the traps, which, however, are not 
clearly of the same age as the syenite and felsite. These traps, how- 
ever, may be of the same age as the syenite that cuts the Cambro- 
Silurian strata of James River. The next brook exposes only reddish- 
gray, coarse and compact syenite like that of Stewart's and of the upper 
dam on the West River, containing a minute quantity of hematite ; 
while in the river, immediately above the foot bridge, are gray felsite 
and purple trap. Below the bridge at Stewart's, the unconformity of 

Iron ore. the syenite and of the Carboniferous strata is well shown, the former 
here containing minute scattered traces of specular iron, explored in 
several pits. 

“Garvie Lake. On the track between John Carroll’s and Garvie Lake, light-gray, 
compact, flinty quartz-felsite, with glittering grains of vitreous, color- 
less quartz, passes into flinty porphyry and red syenite. 

Dioritic rocks are also found in great abundance in this neighborhood, 
with blocks of purplish trap; and above the settlement on the West 
River, bluish-gray, compact felsite accompanies the red and gray 

‘St.Mary's,  Syenite of the road from Ohio to the Black Brook of St. Mary’s, but is 
interrupted by outcrops of green slate. At the head of Big Meadows 
Brook, porphyritic felsite of reddish-gray and other colors, showing 
its fragmental structure on weathered surfaces, is in place, near reddish- 
gray, not greatly altered sandstone, probably upper Devonian. 

Beaver River. | In the branch of Beaver River, below Mclsaac’s, at the county line, 
are exposures of reddish and of gray, compact, flinty felsite and quartz- 
felsite. 

Below the fork of the branch from the little lake to the eastward, 
gray, greenish and red flinty felsite and greenish porphyritic diorite 
appear as far as the crossing of the road to McLean’s. The rela- 
tion of these rocks to the CambroSilurian siliceous slates of the vicin- 
ity is obscure. Near the fork of the brook flowing from McEachern’s 
‘Lake, are outcrops of bright red syenite and gray fragmentary Louis- 
burg felsite. That one of the outcrops of felsite is newer than the 
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slates, seems to be certain, but that the red syenite is also newer, 

requires further proof. Gray and blackish, fragmental, Louisburg brec- 

cia and bright-red, compact, flinty feisite, passing into syenite, are also 

seen at the cascades, with fine, pyritous diorite. On the hauling-road 

from this branch to Angus McDonald’s, greenish Cambro-Silurian slate 

is found near the clearings ; while felsite and diorite occur for three 

quarters of a mile from the river. In the upper part of the river, no 

rocks are met with, and the felsites, diorites and quartz-felsites, which 

form the southern boundary of the green slates in Coillteach Brook, 

more closely resemble newer intrusive rocks than Pre-Cambrian, and 

those at the mine in the branch from McEachern’s Lake; appear also gegimentary 
to be mixed intrusive and sedimentary. At the shaft, greenish-gray Mok of, the 
and whitish, very flinty, porcellanous rock, full of cubes of pyrites and Beaver River. - 
threads of quartz, has been mined ; but the veinstone shows only 

chlorite. The syenite in the immediate vicinity would appear to alter 

the slates: it extends up to the lake, and is exposed in rocky 

gorges, and at cascades, then passes into quartz-felsite.. Between the 

lake and the Black Brook road, are blocks of hornblendicslate. From 

the lake westward to Andrew McKay’s, the soil is bad, and is strewn 

with blocks of coarse, white or flesh-colored granite, composed of trans- 

parent milky or colorless quartz, pinkish felspar and. light or silver- 

gray mica, the mica being in small proportion or altogether absent. 

On the middle branch of Barney’s River are felsites, diorites and 
similar rocks, not belonging to this division, but cutting Gambro-Silu- Barney’s River - 

volcanio rocks. - 
rian slates. 

Above the road to Forbes Lake, crystalline rocks are very abundant, 
consisting of granular diorite and gray or reddish syenite. At the out- Forbes Lake. - 
let of the other smaller lake is a ledge of greenish fine diorite, compact 
feleite and reddish syenite containing little hornblende. In the little 
brook east of John J. Robinson’s, greenish felsite and: diorite are suc- 
ceeded downstream by Cambro-Silurian quartzites. In the neighbor- 
hood of the Rossvitle school-house, dioritic rocks are in place, and 
diorite, syenite and felsite in thé brooks between this settlement and the 
west branch. Where they come in contact with Cambro-Silurian slates, 
the latter do not seem to be more porcellanous than usual. In the west 
branch of Barney’s River, apparently mixed with the-Cambro-Silurian 
conglomerate, described elsewhere, are outcrops of reddish and greenish, 
compact, porphyritic felsite, quartz-felsite, fine diorite, red syenite and 
allied rocks, perhaps intrusive, perhaps belonging to this division. 

Higher up, in cliffs and at cascades, are seen red syenite, or a gray coarse 
mixture of felspar and hornblende with very little quartz; and still 
higher, the prevailing rock is syenite, with, occasionally, felsites. The 
rocks are well exposed in the roads, fields and brooks, while on the - 
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main river, above Robert McKay’s, outcrops first of red syenite, then 
of dark gray, pyritous, porphyritic fine felsite and diorite, with bright- 
red syenite, extend to the Marsh settlement and thence past Brora Lake. 

That some of the porphyritic rocks of this river are older than the 
Cambro-Silurian conglomerate seen lower down, is almost certain ; 
for the well-rounded pebbles of the conglomerate often consist of frag- 
ments of felsites. 

Brora Lake. On the shores of Brora Lake, gray and reddish syenite, and bluish, 
massive felsite and felsitic slate, are associated with red slates, perhaps 
Cambro-Silurian. On the road from the Garden of Eden to Barney’s 
River, felsites are seen in many places, succeeded by the schists of the 
next division, and syenite and felsite occur also between the Garden of 

Gampbell = Eden and Beaver Lake. In Campbell-Brook, quartzites and conglom- 
erates, perhaps Cambro-Silurian, seem to be in patches among compact 
and granular, massive felsites, with blotches of milky quartz, associated 
with felsitic slates of various colors, succeeded upstream by brownish 
conglomerate, composed of the foregoing rocks, and succeeded again 
by gray, flinty, massive and laminated felsite. 

In both branches of the brook, many varieties of fragmental Cox- 
heath felsite, aluminous slate, red porphyry, syenite and hornblende 
rock, are found, as well as in the Garden River, but here again they are 

St.Mary's | perhaps, in part at least, intrusive. All the rocks on the road between 

di the Garden of Eden and Rocky Mountain, consist of syenite and 
felsite of varieties similar to those which are also found on the road to 
Green Settlement, and on that toward William Brady’s On the road 
past Thomas McBean’s, back to the post road, the felsites are succeeded 
by bluish-gray slates and other rocks, perhaps Cambro-Silurian. 

Reddish syonite, often coarse, occupies most of the road between the 

Black Brook of Keppoch and Black Brook, and thence to the main road at East River. 

Bt. Mary's. Above the settlement, Black Brook exposes bluish-gray, massive 
felsite and quartz-felsite, succeeded in the west branch by red and gray 
flinty slates, probably Cambro-Silurian, but giving place higher up to 
felsite, syenite and diorite of different colors. 

Black Brook On the upper lake in the settlement are outcrops of red, nearly com- 
pact syenite, without much hornblende, of felsite and of dark-gray, 
coarse diorite, veined with epidote, Above the second lake, syenite 
forms the walls of a rocky gorge with a fine pool, while below the lake 
is acelebrated dome-shaped fall, thirty-five or forty feet high. Imme- 
diately above the road, at this lower lake, are large outcrops of coarse, 
reddish and pink quartz-felsite, passing into syenite and mixed with 
diorite; and similar rocks extend to McKay Brook, where they are 
overlain by dark slates and quartzites of doubtful age. 

Jordan Brook. In Jordan Brook, below Cameron’s marsh, mottled zed, gray and 
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green, obscurely granular and compact felsite, passing into red syenite, 
is associated with gray, softer felsite, and a band of breccia, like that 
carrying the copper at Coxheath.* In the other branch is a bright-red 
and mottled felsite. 


Crystalline and Schistose Rocks of Moose River, Blue Mountain and 

Sutherland's River —These rocks, supposed by Dr. Honeymant and Dr. 
Ells to be Pre-Cambrian,{ and now admitted by Sir J. W. Dawson § to 
be as low as the base of the Cambro-Silurian, extend in a belt, extent. 
several miles in width, from the Garden of Eden up Moose River 
to Blue Mountain and McLellan’s Mountain, where they are 
overlain by Cambro-Silurian and Silurian strata. Their most easterly 
outcrop seems to be in Campbell Brook, in connection with coarse 
conglomerate, flinty grit and quartzite, probably upper Cambro- : 
Silurian, and reddish-green syenite or felsite; red, white-spotted, 
fragmentary felsite; variegated red, whitish and purple felsite, like 
that of the Green Settlement school house ; fragmental, soapy and soft 
aluminous slates, weathering to look like grit, of great variety of color, 

and containing specular iron. 

Felsites and fragmental slates are also found on the west side of Eden Lake, | 
Eden Lake, and in Moose River above the lake. How they are related 
to the Cambro-Silurian rocks at the copper mine is uncertain; but 
fragmental slates are here also present. 

Pearly tale and mica-schists, containing spots of quartz, occur in 
Moose River below Barney’s River road, with greenish, porphyritic, 
fine diorite; they are sometimes chloritic and closely associated with 
light-gray, flinty, siliceous, Cambro-Silurian slates, like those of Eigg 
Mountain. Lower down are pearly, scaly slates, containing serpen- 
tinous matter, and giving a beautiful play of colors. These consist, 
essentially, of quartz and felspar, and are interstratified apparently 
with fragmenta] rocks, perhaps fit for fire-clay. 

In the large mill-brook from the north, are dark-greenish or gray 
pyritous, fine diorite or felsite; porphyritic and fragmental, epidotio, mans of 
quartz-felsite, with films of hematite in the joints; soft Coxheath slate, iron ore. 
often fragmental and full of scales of specular iron; below these are 
compact and granular felsite, and higher up the stream, schists, granular ,, ., branchYof 
slates and crypto-crystalline, fragmental felsites. In the east branch of French River. 
French River, for some distance above Manning Mountain road, are 
good outcrops of compact and granular, flinty felsite and quartz-felsite, 
passing into reddish and gray syenite. Higher up, the river runs in 

* Geol. Survey Report for 1879-80, p. 128 r. 

t Trans. N. 8. Inst. Nat. Se., Vol. V., p. 206. ¢ 


t Geol. Survey Report for 1885, p. 54 k. 
§ Supplement to Acadian Geology, p. 80, and Can. Naturalist, Vol. IX., No. 6. 
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cascades over greenish, and dark, fine diorite and light-gray, flinty 
crystalline, porphyritic quartz-felsite, the latter, still further up stream, 
becoming obscurely gneissic and mixed with dioritic, talcose, syenitic 
and chloritic rocks. Then come very slaty, coarse-grained, talcose 
granite or gneiss; gray, fine, silvery, pearly talc-schists ; flinty felsitic 
and quartzo-felsitic slates, fall of quartz veins, often pyritous. Similar 
schists occupy all the country hereabout, extending eastward to the 
head of Garden River. 

On the Foot road, south of the fine outcrops of Cambro-Silurian grit 
and slate near Glenshee, occurs a band of greenish, nearly compact 
felsite ; pearly, soapy slates or schists, like those of Sutherland’s River; 
micaceous hornblende-schists; silvery and pearly, talcose, chloritic and 
mica-schists, resembling a fragmental rock and with hard spots of 
quartz in imperfect crystals and grains. The schists are in many places 


Silurian outlier Veined with quartz, and extend to the road at Moose River post-office ; 


in the valley of the river there is, however, a belt of Silurian. On the 
road from Moose River to Blue Mountain, schists and fragmental fel- 
sites extend for some distance, but require further examination.* On 
the track between Robert Chisholm’s and Smith’s Lake, are schistose 
felsites, syenite and Silurian strata. 

Below the Blanchard road, also on Sutherland’s River, are aluminous 
slates, resembling those of Coxheath; among them an impure variety 
of the fire-clay, fit for pottery,f with its charaeteristic interlocking 
plates. A red, compact porphyritic felsite, and a pearly, fine, soft, 
soapy, mottled, scaly shale, passing into a granular rock resembling a 
grit, are also present. Greenish, soft, fragmentary Louisburg shales: 
red, flinty, quartz-veined felsite ; light-greenish, shaly, flinty felsite 
and similar rocks are, above the bridge, cut by dykes of dark-green 
diorite; they extend to the McInnes Settlement and beyond, toward 
the East River of Pictou. 

In the neighborhood of Sutherland’s Lake, are reddish-gray, compact 
and granular felsite and quartz-felsite. In the marshes near the small 
lake to the southward, these rocks are in contact with Medina fossili- 
ferous strata, and extend thence to Smith’s Lake. 


Silurian rocks. Silurian rocks occupy the road down the west side of Sutherland's 


River, from the Blanchard Road school-house to the bridge at Archibald 
Fraser's, where large blocks of fossiliferous sandstone are found. On 
crossing to the east side of the river, however, blocks of felsitic, horn- 
blendic and other schists occur, mixed lower down with others of 
Silurian rock. 

On a by-road to the right, up a brook, Silurian sandstone is in place 


* Trans. N. 8. Inst. Nat. Se., Vol. V., p. 206 
+ Geol. Survey Report for 1875-76, page 423. 
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for some distance; but beyond it on the main road are schists, some of 
which greatly resemble the Eigg Mountain Cambro-Silurian slates, to 
which series they may possibly belong, as well as the rocks at the 

falls of the river lower down. This point requires further study. The Cambro- 
rocks at the watering-trough are, without doubt, Cambro-Silurian. 

On the road across Sutherland’s Mountain, past Sutherland’s Lake to gutheriand’s 
Blue Mountain, reddish, flinty, compact and granular, porphyritic fel- Movnean, 
site; greenish, eoft, fragmental rock ; quartz-felsite, with distinct grains 
of quartz; red syenite and allied rocks, are overlain by Silurian strata. 

Syenite, diorite, felsite and quartz-felsite apparently cut the schists 
of Morrison and McGrath Mountains, the schists being of the 
usual variety and overlain by Cambro-Silurian grits. At the head of 
the East River of Pictou, between Smith’s Lake and the Garden of 
Eden, the gray diorite, syenite, felsite and fragmental rocks are similar 
to those between Eden Lake and Black Brook, while everywhere in the 
neighborhood are patches of soft slate and sandstone belonging to the 
Cambro-Silarian, Silurian and Devonian systems. Whether the blend- 
ing of these sedimentary rocks with volcanic matter, often seen along 
the contact, indicates a subsequent or a contemporaneous origin of 
the latter, or whether later intrusions havo taken place along the line 
of contact, is yet obscure. 

The syenite of Williams Point, Antigonish, and of the eastern side Antigonish. 
of the harbour* may be Pre-Cambrian, but is perhaps more likely 
of the same age as that which cuts the lower Cambro-Silurian rocks of 
James River. It is gray or reddish, coarse or fine, in places almost 
pure felsite, and sometimes holding black mica. It forms high pre- 
cipitous knolls of irregular size and shape, rising three hundred feet 
above the sea, from which fine views of the surrounding country may 
be obtained ; and it is unconformably capped by gray Carboniferous 
limestone, largely quarried, full of fossils— Leperditia Okeni, Cyrtoceras, 
Conularia and Dentalium—and containing galena. 

The structure of Cape Porcupine, on the Strait of Canso, has been Cape Poreupine 
fally given in the Geol. Survey Report for 1879-80, page 9 ¥. The 
slates are more crystalline than those of the Cambro-Silurian, presum- 
ably older, and not appreciably altered near the contact of the syenite, 
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The general distribution of the rocks of this system has been already 
sketched. They are placed beneath the Medina by Dr. Honeyman,f 








* Transactions N. 8. Inst. Nat. So., Vol. III-, pp. 88, 37 and 199 ; Vol. IV., page 72, and hs 
YL, p. 512, 


+ Trans. N. S. Inst. Nat. Sc., Vol. V., p. 199. 
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include Sir. J. W. Dawson’s Upper Cobequid series,* the grayish con- 
glomerates of Wentworth, and the iron ore series of Londonderry 
mines.f But both Dr. Honeyman and Sir J. W. Dawson have included 
as Carboniferous large areas among the mountains, at Malignant 
Covet and at Arisaig, in which the strata are of this age.§ Three 
distinct groups may be recognized, exclusive of the schists and felsites 
provisionally called Pre-Cambrian :— 


1. The lower flinty slates, quartzites and ‘whin ”-like rocks of 
James River and Eigg Mountain ; 

2. The soft reddish and olivaceous slates of Baxter’s Brook and 
Brian Daly’s Brook ; 

3. The reddish and gray sandstone, grit and conglomerate of Bear’s 
Brook. 


The junction of the Silurian and Cambro-Silurian rocks is closely 
and accurately defined on the map; the boundaries between the 
subdivisions of the latter require further study and, as they depend 
chiefly on the accurate determination of three somewhat similar sets of 
rocks in a region where continuous sections are not often attainable, 
and where fossils are scarce, some allowance must be made for their 
igdefiniteness. The fossils found belong apparently to the middle 
group ; they consist only of obscure annelid markings, of a fragment 
of a cystidean stem and of certain obscure brachiopods. Perhaps, 
however, a more thorough search will show that they are abundant. 


1. Lower Flinty Slates and Quartzites of James River.—These rocks, 
where largely developed, being cut by intrusive masses, chiefly of 
syenite, it might be supposed that the greater degree of alteration was 
due to the latter, and that they were only altered strata of the second 
and third groups. This, however, does not seem to be the case ; on 
the contrary, they probably underlie the soft shales anconformably. 

An isolated hill-range of sedimentary and volcanic rocks lies west of 
the shore road from Antigonish to Morristown, including the Antigonish 
Sugar-loaf and the hills behind Ogden Pond.|| They consist chiefly of 
greenish-gray flinty, rubbly slates and quartzites, cut by numerous 
quartz veins and by dykes of syenite, mixed with reddish and greenish, 
ferraginous, chloritic trap and diorite. In the brook along the old 
Gulf road, red and green, splintery, pyritous slates are mixed with 


Mclese Poitt. fragmental felsite. Where they come on the shore at Mclsaac Point, 


* Acadian Geology, Supplement, p. 79. 

+ Geol. Survey Report for 1885, pp. 52 and 58 s. 

t Trans. N. 8. Inst. Nat. 8o., Vol. VL, p. 315. 

§ The Cambro-Silurian rocks of New Brunswick are desoribed in the Geol. Survey Reports 
for 1879-80, p. 22 p : for 1880-81-82, p. 15 p ; for 1882-83-84, p. 18 c, and 1885, p, 38 @. 

‘1 Trans. N. 8. Inst Nat. Se., Vol. IV., p. 70. 
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Morristown,* they comprise grayish, greenish and reddish, jointed, 
coherent flaggy quartzite, sandstone or grit, drused with hematite; 
crossed in all directions by quartz-veins, cut by dykes every few yards, 
and resembling the upper group at Barney’s River, but associated with 
greenish flinty slates like those of James River falls. 

Sometimes the grits are so much altered and mixed with traps that 
at first sight they might be mistaken for felsite-breccias, especially 
where the dykes run in the bedding. These dykes contain films of 
hematite, calcspar, pyrites and a serpentinous mineral like that of Dysyntribite (?) 
Arisaig. In thelower part of Ogden Brook, Carboniferous conglomerate Ogden Brook. 
is underlain by greenish altered pea- and nut-conglomerate or breccia, 
like that of Beaver River, which appears again at the head of the 
brook. Rough cliffs of similar rocks are found in different parts of this 
mountain. On the brooks and roads south of Hallowell Grant post- Hallowell 
office, they are more flaggy than usual, perhaps represent the Baxter's 
Brook group and are covered, near the school-house, by Carboniferous 
conglomerate. 

In the much larger metamorphic area, which, beginning near Cape 
George, extends along the gulf shore to McAra’s Brook, these rocks 
are again found. On the shore at Georgeville, below Hugh McPherson's Georgeville, 
house, the dark slates with lighter gray bands resemble the strata of 
Rogers Brook, Hallowell Grant, all being so jointed that they break into 
pieces seldom larger than a pigeon’s egg. On approaching the coarse 
diorite which abuts against them on the west, they become more pyritous 
and porcellanous, and their resemblance to the “ whin” of the gold-fields 
is remarkable. They are cut by dykes of diorite and by a white 
granular quartzite, containing usually a little hornblende and felspar. 
To the north-eastward, past two little brooks emptying into a fishing- 
cove, is another brook, beyond which a dirty-green, flinty, nearly com- Conglomerate. 
pact conglomerate overlies the slates from which it is largely derived, 
pebbles of both dark and light-gray slate being numerous, with others 
of coarse crystalline syenite and diorite. But more abundant than these 
are pebbles of the quartzite just mentioned. This conglomerate is the 
same as that of Malignant Cove and probably not higher in the series 
than the Baxter’s Brook group. Black slates and flinty sandstones, be- 
longing also to one of these groups, have numerous small quartz-veins, 
which in the brook east of Georgeville and near the post-office at 
Greendale have been mined for silver. At the former place, talc and Silver @) mines 
serpentine occur in some quantity in the vein which is thirteen inches 
thick, while the planes of the slates contain much graphite and pyrites 
Similar rocks underlie the conglomerate at the mouth of this brook, 


* Acadian Geology, p. 847. 
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and on the shore road both east and west of it, being well exposed in 
Qontact of the little brooks. The various lines of contact of the Carboniferous 

Carbonifero eee : 
and older conglomerate, Cambro-Silurian conglomerate, syenite and slates above 
described will be seen on the map. Between Livingstone Cove and 
> Ballantine Cove, Carboniferous conglomerate is perhaps everywhere 
present on the road, but to the south of it, greenish-gray, quartz-veined, 
James River slates are found in the brooks, and in the branch of 
' Ballantine Brook near McNeil’s, contain films of pyrites in the bedding. 
The light and dark-gray flinty slates and lenticular beds of bluish-gray 
Livingstone Compact limestone on the shore near Livingstone Cove probably 
ne underlie the conglomerate mentioned above, the latter being in turn 
overlain, not far west of the cove, by Carboniferous conglomerate, con- 

taining pebbles of both these groups. 

Up the brook about 600 yards southwest of Livingstone Brook, Car- 
boniferous conglomerate is in place for some distance from the shore, 
but is succeeded below the road by fine outcrops of Cambro-Silurian 
conglomerate, greenish, fine, rubbly grit and soft quartz-veined slates, 
like those of Baxter’s Brook, The black massive slate near the road 
might yield fossils, but the exposures are not good. Higher up are 
cliffs of greenish, quartz-veined, flinty rocks, with soft, very calcareous, 

Volcanic rocks. dark hæmatitic, chloritic and epidotic trap and diorite. 
The conglomerate and associated Pre-Carboniferous rocks of 
Malignant Cove Malignant Cove apparently represent the higher of the two groups at 
Georgeville, while underlying them, on the tributaries of Malignant 
Brook from the westward, are James River sandstone, grit and slate. 
Silver (?) mine. Not far above the mill at the shore road, search was made for silver in 
greenish and dark bluish-gray pyritous flinty rock, in thick and flaggy 
beds, cut by porphyritic felsite and diorite. Near the head of Arisaig 
The Hollow. Brook, the precipitous walls south of the Hollow are of felsite and 
diorite, which cut flinty slate and quartzite shown, but without definite 
dip, at the cascades of the little brooks. 

Above the Trunk road, at the falls and cascades of the steep and 

Doctor’s Brook. bouldery west branch of Doctor’s Brook, similar strata are still more 
largely displayed, comprising greenish-gray compact sandstone or 
siliceous argillite, crystalline, greenish, pyritous, fine-grained and por- 
cellanous argillite, with a somewhat obscure dip, greatly jointed and 
cut by dykes of greenish crystalline diorite. 

The volcanic and sedimentary rocks on the east branch of Doctor's 
Brook, above an outlier of Carboniferous limestone, include patches of 
bottle-green, flinty conglomerate like that of the Georgeville shore. 
Farther south on the Pleasant Valley road, are outcrops of greenish 

FO fine crystalline rocks ; these are also found in the back settlement of 

ment of Arisale Arisaig, the precipitous descent to the Little Hollow probably separat- 
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ing them from the overlying group. At the head of the various 
tributaries of the east branch are cascades down cliffs of massive Cam- 
bro-Silurian sandstone and slate, sometimes ribanded, and like the 
former cut by dykes. 

The rocks first seen among the diorites of the head of Knoydart knoydart 
Brook, west of the little lake, belong doubtfully to the Baxter’s Brook °°* 
group; lower down, others of the flintiest description show the bedding 
by bands of different colors, as they do also at the watering trough 
near Dunmaglass. 

At the west end of the Hollow, near Bailey’s Brook, a knob of flinty Bailey’s Brook. 
sandstone and porcellanous argillite, with indefinite dip, is isolated 
from the main mass of these rocks in Brown’s Mountain by Silurian 
and Carboniferous strata, or by reddish, sandy grits of the Bear’s Brook 
group. In the mountain east of John McLean’s, James River rocks 
are cut by dykes of porphyritic felsite and diorite. 

On Vamey’s Brook, greenish-gray, flinty slates and sandstones, inter- vamey’s Brook 
sected by a network of minute quartz-veins, come from beneath the 
fossiliferous Silurian shales of the lowland and rise into a hill. On the 
main branch, below the mountain road, fragmental felsite and diorite 
are associated with slates which, at the road, are somewhat pearly, 
soft, greenish and finely laminated. The rocks of the west branch of 
Bailey’s Brook and the head of Bruce and Bear’s Brooks, are perhaps 
also of this age. The flinty slates and dykes of Right’s River night's River 
require no special mention. Above Clydesdale, massive, twisted, 
jointed, ribanded, white-weathering quartzite and slate are cut by 
_dykes of dark crystalline diorite, and hold blotches of quartz and 
calcspar near the contact ; they prevail also in the mountain west of 
the Pleasant Valley, and on the Brown’s and Eigg Mountain roads. 

The typical rocks of this group found on James River succeeding red James River. 

intrusive syenite consist of beds like the foregoing—light-gray and 
greenish gray, flinty, splintery, compact sandstone or siliceous slate, so 
coherent that the bedding, always obscure, is here distinguishable only 
by bands of color. Further up, the beds become more distinct, but are Intrasiverocks. 
intersected by dark-green fine diorite, blotched with epidote and calcspar. 
Above the syenite on the first branch from the west, these rocks aro 
full of quartz-veins, some of which are pink, and probably, from the 
syenite which again succeeds higher up and with alternations of 
argillite occupies al] the district hereabout, and passes sometimes into 
massive granular felsite or diorite of greenish and gray colors. Near 
the Brown’s Mountain road, and above the falls, are outcrops of whitish, 
fine, flinty sandstone or quartzite. Below the confluence of two large 
branches and just above the falls, greenish-gray flinty slates and sand- 
stones are cut by dykes of fine pyritous diorite. 


Brierly Brook. 


Iron ore. 


” Composition. 


Baxter’s Brook. 


Brian Daly’s 
Brook. 
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On other brooks to the westward of James River, syenite and gray 
diorite cut quartzite and siliceous slate. On one of these brooks, at a 
fall, is a vein or dyke, two inches thick and downward, of flesh-red, 
compact, and finely crystalline quartz-felsite, with a few grains of 
mica and hornblende. The mixture is homogeneous, and the grains 
not so large in the granular portion as in the syenite, yet the vein pro- 
bably represents the syenite and is intrusive or newer than the slates. 
On another brook, associated with the siliceous rocks, is a dark, indian- 
red and green, coarse, granular diorite ; in another, a compact, flesh- 
red quartz-felsite, holding porphyritic crystals of felspar, probably 
part of the red syenite mass in contact with the slates along a very 
irregular boundary and throwing veins a short distance into the latter. 

On Brierly Brook and other brooks of the neighborhood above 
the railway are other dykes of reddish syenite in flaggy sandstone and 
slate. West of the main branch are small traces of specular iron. 
Some of the Cambro-Silurian strata of Kerrowgare and Blue Mountain 
belong perhaps to this group, but the boundaries have not yet bee 
defined. 

2. Soft Slates of Baxter's and Brian Daly's Brooks.—The typical 
rocks of this Middle Cambro-Silurian group underlie the reddish-gray 
grits of Marshy Hope, apparently unconformably, although the rela- 
tions of the two groups are often obscure and the boundaries doubtful. 
They consist largely of contemporaneous volcanic materials, and even 
the sedimentary beds appear to be, in part, of similar origin. On the 
top of the hill, at the head of Baxter’s Brook, outcrops of quartz-veined, 
flinty, reddish-gray grit, are in place on the winter road from Alexan- 
der McDonald’s (Weaver) to the head of Beaver River. Eastward from 
these outcrops the detritus is greenish, smooth, somewhat pearly argil- 
lite, which is in place with fine, gray micaceous sandstone in the 
brook. Upstream, on the main branch above the fork, similar rocks 
are cut by dark-greenish, nearly compact diorite; while higher still . 
come reddish-gray, quartz-veined, flinty sandstone and grit. Below 
the fork are cliffs of gray, slaty, porphyritic felsite, succeeded by red 
and green mottled, soft, friable slates or shales, with films of calcspar 
in the joints and small traces of hematite. Lower down, greenish and 
reddish flinty, fine-grained or compact, smooth, friable sandstone, and 
shaly or massive argillite, veined with quartz; and slates and massive 
argillite, extend to the telegraph road. 

The first rocks seen above the railway in Brian Daly’s Brook,* are 
gray and reddish-gray sandstone, grit and conglomerate, largely com- 
posed of the debris of greenish and bluish-gray and reddish soft slates 
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or argillites, like those of Baxter’s Brook, which are in place, a little 

higher up, with flinty, splintery sandstone and more siliceous argillite. 

All these are overlain by the Medina belt of Marshy Hope valley. In giurian basin. 
the hill-range between Antigonish and Morristown, rocks of this group proeruen 
appear to be largely developed. At the head of a branch of North north Hiver. 
River, is a considerable breadth of gray and light-colored fragmental 

shales or slates, perhaps volcanic tuffs; and numerous similar outcrops 

in the neighboring branches, associated with syenite, greenish-gray, 

massive slate and quartzite or sandstone, and reddish-pink and gray, 

slaty felsite and quartzite. Lower down, and below the highest out- 

crops of Carboniferous limestone, are felsitic rocks and a beautiful red 

syenite passing into almost pure quartzite or quartz-porphyry. 

In a small branch from the eastward, greenish, rusty, ferruginous 
and calcareous or dolomitic sandstone and shale, probably represent 
this group; the grit and conglomerate, near the school-house on the 
mountain, may also be doubtfully referred to it; while other outcrops 
in the neighborhood belong perhaps to the James River group. These 
rocks are well seen on the little brooks south of North River; on that 
to the north they comprise flinty, massive, fine sandstone, and greenish, 
silvery, smooth-bedded slates, with crystals of iron-pyrites, cut by 
dykes of syenite. 

On the north branch of Right’s River, about a anil above the railway Rights River. 
bridge, the little brooks from the eastward show massive cliffs of 
greenish-gray and gracefully banded argillite and flinty, greatly joint- 
ed, rubbly, quartz-veined, pebbly sandstone and grit, like the rocks © 
of Malignant Cove and Morristown. The land in the neighborhood is 
good and well cultivated. The slates are cut by dykes of gray, fine, 
epidotic, hæmatitic diorite, containing quartz-crystals in vugs. 

The Hallowell Grant slates have already been describ 

Underlying the Carboniferous conglomerate in Livingstone Cove Livingstone 
Brook, above the road to Ballantine Cove, is a battle-green Pre-Carbon- 
iferous conglomerate with a band or vein of broadly crystalline 
calcspar or limestone; also, black slate, like that of McNeil’s Brook 
and the shore at Georgeville, but less porcellanous, with shiny, 
structureless graphitic markings. Higher up, are black and gray, 
quartz-veined slates and soft, light-gray sandstone. Above the road in 
the brooks nearer Ballantine Cove, are outcrops of dark slates full of 
spots of pyrites, which is also in films between the layers, with many 
veins of white oily quartz. 

Bluish-gray flinty slate, probably of the James River group, occurs 
in some parts of the hill, and not far from the shore road. 

On the shore, east of Georgeville, at the mouth of McPherson’s Brook, Georgeville. 
the dark and light-gray, flinty rocks, seen higher up the brook, are 
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overlain by the bottle-green Pre-Carboniferous conglomerate of Living- 
stone Cove, which contains many pebbles of the slates and trap, and is 
well seen on the reefs at low water extending west to the next fish- 
house, where it is interstratified with very dark slate, succeeded far- 
ther west by a band of green conglomerate, fifteen feet wide. Quartz- 
veins run in the bedding of this conglomerate and irregularly in the 
dark slate. Both appear to skirt the coast outside a nucleus of James 
River rocks; the slate being softer than that of the James River group, 
rich in pyrites in films, crystals and spots, and holding lenticular cal- 
careous and siliceous layers which may be fossiliferous. 

On the shore at Livingstone Cove, the Carboniferous conglomerate is 
unconformably underlain by greenish and reddish slates, massive, fine, 
flinty sandstone and nut- and egg-conglomerate, intersected by greenish 
calcareous trap and porphyritic diorite, by quartz-veins, sometimes 
exceeding one foot in thickness, and by others of whitish calespar, of 
one inch and less. The conglomerate, which is very much altered, is 
composed of pebbles of syenite, quartz, epidote and flinty argillite. 

To the westward, finer rocks predominate, as already stated. 

The conglomerate at the point of next cove is redder, and besides. 
pebbles of black slate and diorite, holds many of red syenite. 

Up the next brook to westward, the cliffs nearest the shore are of 
light and dark gray flinty shales and flags, sometimes papery and 
pearly, which should yield fossils, and are underlain upstream by 
more flinty rocks with trap dykes. 

The reddish and bottle-green very flinty conglomerate around 
Malignant Cove Pond, cut by dykes of dark diorite and reddish 
porphyry, is mixed with quartzose sandstone above the bridge on the 
shore road, and with slaty, coarse, conglomeratic grit and red slate, 
resembling some of the Upper Cambro-Silurian rocks of Marshy Hope. 
These form the walls of a gorge at the grist-mill, and near the saw-mill, 
are interstratified with greenish, flinty, quartzo-feldspathic rocks as 
flinty as those of James River, and sometimes so crystalline that they 
might at first sight be mistaken for porphyries and fragmental Louis- 
burg breccia. 

These strata are probably the same as those associated with lime- 
stone on Livingstone Brook, on the shore at the mouth of McPherson’s 
Brook, Georgeville, and on McNeil’s Brook, from which fossils were 
obtained; but whether certain beds do not belong to the upper, or 
Bear’s Brook group, is not clear. They must be carefully distinguished, 
however, from the Carboniferous conglomerate higher up the brook. 
Below Blind Allan’s shop are flinty James River rocks, cut by diorite. 

To this group probably belong, also, the peculiar rocks of the brook 
which crosses the Gulf road from the westward, immediately north of 
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Maryvale—cream-colored, light-green and dark bluish-gray, rusty- 
weathering clay-slates, with a fow hard bands of light-green sandstone, 
passing into compact quartzite and underlain by brownish slates, like 
those of Sunnybrae, the Keppoch, Baxter’s Brook, and other places, 
associated with light-colored slates, containing white porphyritic spots, 
perhaps of volcanic origin, and cut by veins of a flinty mixture of 
Opaque quartz and ankerite. Pits have here been dug in a brown, flinty Mining 
friable rock, which contains films of calcspar, hematite and serpentine Maryvale. 
in the joints, and irregular veins of calcspar. Near the road, outcrops 

of massive, gray, flinty sandstone or quartzite, with a reddish tinge, are 

cut by red syenite, which contains very little hornblende. These 
rocks, perhaps, cross the road in the high knolls which bound the 
Carboniferous strata of Malignant Brook. 

At the mouth of the little brook, about a mile east of McNeil’s Volcanic and: 
Brook, greenish, compact diorite is in contact with greatly altered fine proks weet of 
grit and reddish conglomerate like that of Malignant Cove. Cove. 

The first rocks seen above the shore road in McNeil’s Brook are red- McNeil’s 
dish porcellanous, fine friable argillite and greenish-gray flinty sand- 
stone and argillite, cut by dykes of diorite, and interbedded with 
light-gray and whitish, somewhat micaceous sandstone and grit, often 
loose in texture. Higher up are bluish and blackish, very flinty, 
pearly, twisted slates, probably of the same formation as those of the 
shore at Georgeville, from which were obtained certain narrow, fine Fossils. 
grapbitized wavy markings, probably trails of annelids. 

Just below the falls are red slates and greenish, earthy, massive 
concretionary sandstones, associated with dark hæmatitic traps and Voleanio rocks. 
diorites. Dirty-greenish and reddish-gray soft argillites are, above 
the falls, cut by coarse, dark granular diorite; and higher still, green- 
ish-gray, soft argillaceous shales show markings of fucoids and sn Fossils. 
obscure cystidean stem. Fine exposures occur on the branch of Mc- 
Neil’s Brook, at the fork of Angus Campbell’s road, where the red cal- 
careous slate and gray-greenish more flinty slate strongly resemble 
the rocks of Baxter’s Brook; and the gray and greenish, ribanded, 
quartz-veined, flinty slate and grit, perhaps the highest beds of the 
James River group. Westward of McNeil’s Brook, and some dis- 
tance above the shore road, are several outcrops of hematite among 
ledges of greenish-gray flinty sandstone and shale, surrounded by red 
slates, and cut by the greenish-gray massive diorite and traps of the 
neighborhood. 

At Angus Campbell’s gate, red slates are mixed with syenite and 
trap; and in the small brook to the northward, whitish, flinty quartz- 
ite, with reddish and gray felsite and quartz-felsite. Lower down this 
brook, the quartzite overlies the red argillite of the little branch from 
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the left, and is overlain by cliffs of greenish and cream-colored, mica- 
ceous, more or less sandy shales, with flinty quartzose layers, spotted 
with ankerite, often mottled with red. At the Gulf road these slates 
are covered by Carboniferous sandstone ; but in the next brook to the 
southward, again appear, mixed with breccias, reddish and greenish- 
gray compact quartz-felsite or syenite and dark-green diorite; under- 
lain higher up by tuffs and rocks probably belonging to the James 
River group. 

The soft rusty-weathering slates nearest the iron ore west of the 
aa Gulf road evidently belong to this group; but higher up are more 
flinty, ribanded slates, some also rusty and apparently interbedded with 
traps containing streaks and amygdules of opaline quartz and calcspar. 

On the second brook crossing the Gulf road, north of Maryvale, 
similar calcareous and dolomitic, rusty-weathering slates are crowded 
with small crystals of iron-pyrites, interstratified with a greenish 
breccia or conglomerate, and with gray, massive and slaty, soft trap- 
like and fragmental rocks. Higher up are black, crumbling graphitic 
slates like those of Georgeville and McNeil’s Brook. The resemblance 
to the Baxter’s Brook rocks is more striking higher up the brook. 
They are underlain by another band of greenish conglomerate, formed 
apparently from the underlying James River group. 

On the road up Doctor’s Brook, south of the Hollow, red slates with 
interstratified breccias, flinty sandstones, and banded quartzites and 
hematite are well seen for some distance, and are then underlain by 
James River rocks, the contact with which is again seen not far from 
the Trunk road, on the road through the back settlement. Red slates 
are in place for seventy-three yards above the bridge over Doctor’s 
Brook on this new road. 

In all the little branches south of the Hollow, these red, concretion- 
ary slates, associated with tuffs and other volcanic materials, include 
many deposits of iron ore. On the Trunk road are outcrops of green- 
ish-gray, soft, serpentinous, chloritic and calcareous slates, penetrated in 
all directions by threads of quartz, 

South of the crossing of Doctor’s Brook the James River rocks 
probably begin. On the branch east of the Trunk road the volcanic 
rocks nearest the main brook are succeeded upstream by greenish, 
flinty argillite, reddish and greenish mottled, hematitic and calcareous 
argillite, passing in places into pure hematite and limestone, and 
associated with bedded traps and with greenish, evenly-bedded argil- 
laceous sandstones. These rocks strikingly resemble some of the 
Devonian strata of McAra’s Brook; they extend to the deep bouldery 
valley, or Little Hollow, in which this brook takes its rise, and from 
which another begins to run to John and Andrew McDonald's. In the 
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small brook west of McDonald’s, traps are succeeded upstream by Iron ore of 
flinty rocks, veined with slaty, oolitic, hematitic limestone, which has ?**"* Brook: 
been dug. 

A little higher, greenish, flinty, compact sandstone, in part thick- 

‘bedded and nearly white, reddish or brownish, micaceous, compact or 
fine-grained quartzite, sandstone and red slate, include a band of im- 
pure hematite one foot thick, apparently enclosed between layers of 
rusty, greenish-gray and cream-colored slate and sandstone, cut by 
diorite, trap, and large masses of white quartz. 

On the west branch of Bailey’s Brook are cliffs of greenish and gray Bailey’s Brook. 
flinty, splintery argillite and quartzite, containing calcspar and greatly 
jointed, which perhaps belong to this group, as well as the small 
indefinite exposures in the adjoining branch of Barney’s River, which Barney’s River. 
flows from Munro’s clearing. 

On the branch of James River crossing Brown’s Mountain road near James River. 
the county line, the rocks are, perhaps, in part at least, of this group, 
‘consisting of gray flinty grit and porcellanous slate, whitish and 
cream-colored quartzite, cut by dykes of diorite. At New Strathglash 
and on the road to the post office at Brown’s Mountain, the soft slates 
abound, but become more ‘flinty near this post-office. Between the 
bridge at New Strathglash and Marshy Hope, light-gray and whitish 
flinty siliceous slates are cut by flesh-red syenite or nearly compact Syenite. 
-quartz-felsite, and succeeded lower down by reddish-gray fine sand- 
stone grit, conglomerate and greenish, fine, brecciated argillite, prob- 

-ably belonging to the highest group. Similar rocks are also found at Right’s River. 
the head of Right’s River. 

In the first little glen east of Marshy Hope railway station, whitish yarshy Hope. 
-and reddish, flinty, quartz-veined, compact sandstone or quartzite is 
followed by red and green soft argillite, easily splitting into flags sev- 
eral feet square, sometimes almost replaced by quartz-veins; other 
neighboring brooks expose outcrops of sandstone, grit and slate. 

In the brooks above the railway, east of James River, the contact of 
the Cambro-Silurian slates with the syenitic and dioritic rocks is well 
‘seen; the former are in part flaggy and thick-bedded, jointed, altered 
and arenaceous, splintery, with small quartz-veins. 

The Marshy Hope Silurian strata form a narrow trough between ginfian basin 
hills of Cambro-Silurian rock. In the brook crossing the railway from raed 
the northward, east of the county-line, are the gray slates of Baxter's 
Brook. On Pushee’s road no Silurian rocks appear, nor does the 
detritus indicate any in the fields south-west of Lindsay's old stage 
stables. The brooks from the north-east at the 30th mile-post and at 
the end of Glenbard road, expose greenish, flinty argillites, cut by 
dykes of felsite and quartz-felsite. On this road, near the railway, are 
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outcrops of reddish-gray sandstone, green, soft slate, and flinty grit. 
On the brook from the road, at Hector Grant’s, are greenish and red- 
dish, soft, splintery shales, with films of hematite in the joints, and 
bands of flinty, quartz-veined, compact and fine-grained, reddish-gray 
sandstone, and grit, apparently belonging to the upper group; and 
among them an outcrop of bright-green, soft, black-spotted trap.. 
Below the trap, the cliffs display reddish-gray, splintery sandstone and 
soft slate, veined and blotched with quartz and calespar. The boundary 
between the two groups, however, is not distinct ; and.the same may be 
said of the rocks at the head of Bear’s and Bailey’s Brooks. 

The hill in the rear of Brian Daly’s house, Marshy Hope school and 
post-office, probably marks the limit of the Silurian rocks, the road. 
being thus approximately their southern boundary; while the hill on 
the north, out of which these rocks extend at least to the first bridge, 
follows about fifty yards from the railway nearly to Oulton’s road. At 


' the 27th mile-post, Cambro-Silurian strata are probably not more than 


150 yards south of, if they do not come into, the road, and the closing 
of the glen, near Rory Grant’s, seems to indicate the end of the basin. 
Although most of the Cambro-Silurian rocks in the neighborhood of 
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of the Carboniferous valley are soft, greenish, calc-veined slates, per- 
haps of the middle group. 

On the Keppoch, the most easterly outcrops of this group, seen in & 
little brook immediately west of St. Joseph’s Lake, succeed a reddish 
and grey, porphyritic felsite, which underlies Carboniferous rocks. 
They consist of brown or chocolate-red argillite, with a tinge of green, 
with harder layers of sandstone, cut by diorite dykes. Upstream are 
blocks of fine grit, perhaps Carboniferous. On the roads west of this 
brook, the green slate and gray flinty sandstone underlying the Car- 
boniferous conglomerate and limestone, are as usual cut by dykes and 
apparently associated with fragmental felsites, like those to the south- 
ward, which have been classified as Pre-Cambrian. 

On Beaver River, above McLean's mill, greenish, smooth-bedded, 
splintery slates, underlie Carboniferous conglomerate, and are cut by 
dykes of greenish, coarse diorite. In Hartshorn Brook, greenish argil- 
lites, containing blotches of white calcspar and of a mixture of quartz 
and calcspar, sometimes three inches thick, have a cleavage oblique to 
the bedding but with the same strike, and are associated with a breccia. 
or conglomerate composed entirely of fragments of soft green slates : 
this may either be on the line of a fault or bederived from fragments of 
the James River group. A similar breccia is again seen on the railway 
near Barney’s River station, in contact with intrusive rocks. Out- 
crops occur at intervals up to the head of this brook and also om 
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tthe adjoining brooks; they are ae somewhat massive, flinty, and 
seldom show the dip. 

Higher up the Beaver River, near McLean’s road, are cliffs of gray 
and greenish, siliceous slate, more or lesssplintery, somewhat pearly, in 
-contact with greenish, porphyritic felsite and quartz-felsite, containing 
hornblende, iron-pyrites and epidote, and giving the slates at the con- 
‘tact a flinty, porcellanous aspect and prismatic cleavage, which breaks 
them into long pieces at right angles to the bedding. This outcrop is 
on the right branch above the fork. The cliffs of the left branch show 
-gray, bluish-gray and greenish, pearly, evenly-bedded, siliceous slates, 
‘with a tinge of red, associated with sandstone and containing threads 
and irregular blotches of quartz. On the road near McLean’s, the 
felsitic and dioritic rocks, sometimes nearly compact, contain also 
quartz and calcspar, massive and fragmental, some fragments being 
one inch in diameter. 

On Coillteach Brook the boundary between the greenish, pearly, Quarts veins. 
siliceous slates and the felsites to the southward, is along a green, fine 
-diorite, gray granular quartz-felsite and gray, porphyritic felsite, seen 
-only at the contact. | 

The slates are full of white quartz, generally in the bedding, and 
in some places nearly replaced by it: large masses of barren quartz 
appear also in the felsite; this felsite, which has an obscure bedding, 
-and seems to pass into the slate, is in part pebbly or brecciated, and 
might belong to either group, although lower down it has rather the 
appearance of an intrusjve rock. 

Nearly all the Cambro-Silurian rocks on the various branches of Barney's River. 
Barney’s River, appear to belong to the upper or Bear's Brook group. 

The strata of Rory Grant’s Brook, apparently belong largely to the 
middle division, although the grit and sandstone of the hill and the 
.grit and conglomerate at the head of the brook, resembling those of 
Malignant Cove, are perhaps newer. 

On Mclver Brook and on the middle branch of Bar ney’s River, the Contact with 
rocks immediately beneath the Medina are apparently of the Baxter's dos 
Brook group; and if so, indicate its want of conformity with the 
Silurian. 

Above the carding-mill, on the river, they consist of greenish, red- 
dish and whitish grit and pyritous sandstone, associated with granular 
and porpbyritic felsite and diorite, bright red and green, mottled, frag- 
mental rocks, and also with slates resembling those of Baxter’s Brook. 
“On the branch flowing from the new road near Irving’s, the slates are 
cut by diorite and by greenish and reddish, soft, chloritic traps. Near 
the confluence of this brook, Barney’s River shows greenish and gray, 
somewhat pearly slates and whitish, pyritous grit, overlain by Medina 
-sandstone. 
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At their contact with the syenitic rocks of the mountain toward 
Munro's, the slates do not seem to be more porcellanous than usual. 

Those of the hill south of Piedmont Valley, belong in part to the 
Baxter’s Brook group, and are cut by masses of syenite and other in- 
trusive rock. On the southern slope of the hill, Medina sandstone is 
underlain by reddish grit of the higher group; underlain in turn by 
reddish, soft slates and flinty, splintery slates, like those of Glenbard ; 
by gray and greenish slates, and on the northern slope, by greenish 
and reddish banded slates. 

On the top of the hill, near Avondale railway station, at John 
McLeod’s house, red syenite is in contact with greenish, Cambro- 
Silurian slate, while nearer the station and also toward Wm. Murray's — 
house, greenish-gray, earthy, Silurian sandstone and slate are in place. 

On the little brook, thirty yards west of Piedmont station, brownish, 
soft Carboniferous sandstones are underlain by greenish slates, seamed 
with a network of dark veins, greenish and gray, calcareous, massive 
sandstone and slate, and reddish and greenish flinty argillite. On the 
hills, which are for the most part cleared, fine outcrops of all these 
rocks can be easily examined. On the Wagner road, sandstone is in 
contact with greenish, quartz-veined, almost papery, Baxter's Brook 
slate. 

Between the road and the top of the hill northward, mottled red 
and green, soft, pearly slates, veined with quartz, resemble certain 
slates. seen on Sutherland’s River. On the mountain farther north, 


these are cut by reddish and gray, flinty, compact felsite and quartz- 
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folsite, holding small crystals of pyrites and passing into reddish fine 
syenite. Nearer Piedmont greenish-gray and reddish ribanded slates, 
cut by dykes of soft, greenish-black diorite, cross the road, succeeded 
by dark bluish-gray and reddish flinty slates, compact or fine-grained, 
mottled sandstone or quartzite and fine grit. At the head of the Ohio 
settlement, the gray and greenish-gray flinty slates of Callahan Brook, 
already referred to, are perhaps Cambro-Silurian. In the minute 
quartz-veins of the gorge, gold is reported to have been discovered. 

Similar slates, found among the felsites on the road to Black Brook, 
are probably also of the same age, as well as the small outliers of 
reddish sandstone of the upper Black Brook Lake, and the dark slate 
of the lake near Gunn’s. 

On the shore of the upper lake, reddish sandstone, grit and conglo- 
merate, which may belong to the upper group, are almost certainly 
in place; and from the abundance of blocks of sandstone and argillite 
along the road, it may be inferred that such rocks occur there also, 
although felsitic rocks prevail everywhere in the neighborhood. | 

Black Brook, not far above the St. Mary’s road, cuts through bluish- 
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gray, fine, micaceous, coherent slate, doubtfally Cambro-Silurian, rest- Contact of 
ing on reddish and gray, flinty, compact quartz-felsite, at contact with Silurian slates 
which no metamorphism is noticeable. It contains fucoids and passes "1°? lelsites. 
into fine sandstone, but is essentially argillaceous and so cleaved that the 

dip is obscured. At the lower part of the outcrop it is dirty-green, 
crumbly and very rusty, or papery and dark bluish-gray, with about 

ten feet of gray calcareous argillite full of minute, hard crystals, pos- 

sibly produced by its contact with the quartz-felsite. The purple, 

coherent argillites, found higher up the Black Brook, are perhaps also 
Cambro-Silurian, although they may be Devonian and a continuation 

of those of Lochaber. 

The red, greenish and gray slates and conglomerate of Campbell gast River of 
Brook, Green Brook and the Garden of Eden, are also perhaps newer 5* Mav's. 
than CambroSilurian. On Campbell Brook the conglomerate of the 
west branch is somewhat friable, massive and jointed, with minute 
veins of specular iron, and associated with marl and grit. It contains 
pebbles of the syenite, felsite and similar rocks upon which it rests, 
but also of red and whitish, flinty sandstone and grit. On Garden 
River the slates above Fraser's are blaish and greenish-gray, flinty and 
pyritous, but are followed upstream by red, soft slates. 

On the west side of Eden Lake, irregular areas of Baxter’s Brook Eden Lake. 
slates, presenting considerable variety, are cut by dykes of felsite, but 
not more metamorphosed than usual at a distance of three feet from 
the contact; so that the general great metamorphism of these stratais 
clearly not dependent on these intrusions. 

On the Copper Mine Brook, above Eden Lake, are large outcrops 
of these rocks, but whether they are contemporaneous with or newer 
than the neighboring schists and fragmental felsites, has not yet 
been determined. 

Above the syenite and Silurian rocks of the lower part of the little Heater Ne. 
brook which crosses the road between Eden Lake and Kerrowgare, about Pictou. 

a mile east of the East River of Pictou, appear good outcrops of gray 

and greenish-gray, massive, rubbly argillite, ferruginous, calcareous and 
probably dolomitic, cut by dykes of greenish, fine diorite. Higher up 

are ledges of flinty, rusty-weathering quartzite or grit, overlain by 

gray, sandy, pyritous, fine slates, often very dark, containing veins of 
limonite which have been worked, but are apparently of no value; Iron ore. 
and higher still, reddish and greenish flinty argillite and fine 
sandstone. 

Greenish and reddish argillite occur in the East River below Smith 
Lake, at its confluence with a little brook from the eastward, in con- 
tact with red syenite; while below the confluence are outcrops of red- 
dish and greenish ribanded slate and sandstone. 


-Sunnybrae. 


“Tron ore. 


Fossils. 


Volcaniotrooks. 


Iron‘ore. 


‘Thompson 
Brook. 


Blanchard 
Brook. 


Iron ore. 


. Silurian rocks. 


_Molellan's 
Mountain. 


French River, 
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Immediately above Sunnybrae bridge, on the north bank of the East 
River of Pictou, black Clinton slate is in place; one hundred and fifty 
yards upstream is an outcrop of Medina sandstone; and one hundred 
yards higher, reddish, flinty, compact, Cambro-Silurian quartzite, full 
of films of specular iron. At the mouth of the brook from the church 
and school, the fine sandstone or quartzite, greenish and gray slate, 
coarse grit and reddish and greenish soft argillites, in stripes or bands, 
resemble the rocks at Dunbar’s on the opposite side of the river, in 
which obscure brachiopods, were found, and also those of Doctor's 
Brook. At the church are Baxter’s Brook slates; on the next brook 
to the eastward, blackish and gray, rusty-weathering, rubbly slates, in 
indefinite thick beds, with light and dark-greenish trap and porphyritic 
and fragmental felsite and diorite, blotched with epidote, quartz, and 
films of specular iron. 

The detritus in the road above Sunnybrae is Cambro-Silurian as far 
as the church; the associated volcanic rocks are apparently not newer : 
they require no special mention and their extent will be seen from the 
map. They come from beneath Silurian strata in Thompson Brook, in 
a belt of no great width, above which are greenish, siliceous slates, 
succeeded again by Silurian. To their greater hardness are due 
cascades of considerable beauty in Blanchard Brook, below the cliffs 
of Silurian and Cambro-Silurian at the mill-pond; these rocks con- 
sist of reddish, purplish and greenish, porphyritic, flinty felsite and 
breccia, and include aluminous shales, containing much calespar and 
specked with micaceous iron ore. The fragments of the breccia are 
of every size, but usually smaller than a pea; the dip is obscure. 
Silurian rocks occur higher up, with nearly horizontal dip, succeeded 
again by bright-green, fragmentary and nearly compact, soft breccias, 
with films of calespar and serpentine in the joints. 

On the road from Sunnybrae church to Blanchard, Cambro-Silurian 
slates give place to massive, green diorite, to flinty, gray and reddish 
porphyritic felsite, to trap and to reddish, fragmental slates, which 
occupy most of the road to the McInnes settlement near Sutherland 
Lake, from the lake to the Blanchard road and thence southward as 
shown on the map. 

The upper and middle groups can also be separated between Bridge- 
ville and Sunnybrae, Springville and McLellan’s Mountain; but the 
tracing of the boundary requires further surveys to be made. 

The areas on the east branch of French River, at the Blue Mountain 
church and elsewhere in the vicinity, require no special description. 
On the branch of French River flowing from Robert McLeod's, gray 
and greenish slates are associated with fine, quartz-veined sandstone. 
On the river above the confluence of this brook, are fine exposures of 
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greenish, soft, ribanded slates and sandstones, cut by dykes of porphy- 
ritic diorite and felsite, which for a few inches from the contact ren- 
der the slates porcellanous. 

The rocks first seen on Sutherland’s River,* beneath the Carbonif- Pro-Oarbon- 
erous strata of the Pictou coal-field,t belong to this group; greenish, of ihe Bjoton 
flinty argillites or slates, resembling those of Beaver River are mixed” ane 
with dark-green trap in the gorge with a succession of fine falls at Park’s park’s mills. 
mills, where the cliffs rise to a height of fifty feet. The cliffs above 
the lowest fall are composed of greenish, siliceous slate, blotched with 
quartz. Above the bridge, however, large outcrops of dark and light- 
green trap and reddish-gray, hæmatitic, flinty, compact felsite, quartz- Volcanic rooke. 
felsite and red soft argillite, in shaly layors, are succeeded by reddish- 
gray, fine, massive, jointed Upper Cambro-Silurian conglomerate and U er Cambro- 
grit, and continue to the bridge on the St. Mary’s road, where they “furiar. 
are overlain by Medina and higher strata, remarkably rich in fossils. ywegins. 

After a long interval of Silurian slates, greenish, smooth-bedded, 
somewhat pearly, wrinkled and papery, coherent slates, resembling 
the slates of the upper part of Vamey's Brook, and interrupted by 
masses of greenish, fine, pyritous diorite, containing much quartz and 
epidote, extend far up the stream, which here forms several cascades 
and falls. The rocks seen near Alma mills, at the crossing of the Devonian sax 
railway bridge, are somewhat similar, and among them is a greenish River of Pictou 
breccia like that of Hartshorn Brook; but Sir J. W. Dawson reports 
the discovery of Devonian plants; so that the strata of this brook 
are, no doubt, newer. 

3. Upper Cambro-Silurian Rocks or Reddish-gray Sandstone, Grit and 
Conglomerate of Bear's Brook.—Some of the Cambro-Silurian strata of 
the Morristewn Hills and of Livingstone 4@a Malignant Coves may, as 
above stated, belong to this group, which is, however, most largely 
developed on the various branches of Barney’s and French Rivers. 

On the east branch of Barney’s River, east of tho road at the railway D River. 
station, rusty-weathering Silurian slates are underlain by reddish-gray, 
very flinty conglomerates or quartzites, associated with gray, red- 

‘spotted, compact, quartz-veined, porphyritic felsite, as seen near the 
mouth of Bear’s Brook. 

Up this brook the volcanic rocks are succeeded by dirty-green, Beaver’s Brook. 
greenish-gray and dark-bluish, splintery, striped, slates; succeeded 
again by felsite, in part obscurely granular; and, still bigher, by 
greenish and gray flinty argillites and compact sandstone, like those 
of Baxter’s Brook. Fine outcrops of flinty slate, compact quartzite, 
sandstone and conglomerate, cut by felsites, soft calcareous traps and 


* Trans. N. S. Inst. Nat. Sc. Vol. III.; p. 69, and Vol. IV., p. 463. 
t Geological ed Report for 1886-£9, p. 6. 
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Voleanio rocks. fine porphyritic diorite are seen in the brook and its branches, the 
sedimentary rocks being slightly altered at the contact. At the falls, 
in the main branch are greenish-gray argillite and sandstone, some- 
times speckled red; at the upper falls of forty feet, greenish fine 
diorite, slate and flinty felsite are associated. At Charles W. Oulton’s, 
near the head of the brook, slate, flinty, quartz-veined sandstone and 
grit are cut by a mass of gray granular syenite and diorite. 

The south branch of Bear’s Brook presents abrupt cliffs of greenish- 
gray, evenly bedded, splintery, siliceous argillite, with calcareous 

“Limestone. bands, full of calespar veins, passing into impure crystalline limestone, 
cut by gray, greenish, bluish-gray and blackish, fine, pyritous diorite 
or obscure granite, the felspar being in whitish distincc grains. The 
alteration along the dykes is not great. Higher up, and also at the 
head of the east branch of Barney's River, the argillites are apparently 
overlain by reddish and greenish fine sandstone, massive, thick-bedded 
or shaly. In the adjoining brooks, reddish-gray fine grits and argillites 
are met with, and on the railway, mixed with reddish and gray coarse 
syenite, quartz-felsite and a breccia like that of Hartshorn Bypok. 
Porphyritic felsite and diorite, and flinty, greenish porcellanous rocks 
are found near the mouth of Bear's Brook. . 

Contact with On the old post road opposite, reddish fine conglomerate and sand- 

Silurian." - stone, full of reticulating veins of quartz, are overlain by greenish, 
tough, flinty, nearly compact Medina eendalone; that has been traced 
both up and down Barney’s River. 

| Bailey’s Brook. At upper Bailey’s Brook, a belt of reddish and bluish-gray coherent. 
grit and of flinty, quartz-veined sandstone and nut-conglomerate follows 
the old mountain road, underlying Silurian fossiliferous strata, and 
underlain in turn by the @Mty.rocks of James River, which can be 

Keefe’s Brook. traced to a track between the head of Keefe’s Brook and William 
McDonald's road to the northward. 

Below the road in Keefe’s Brook, reddish-gray fine grit is associated 

’ with greenish-gray, somewhat resinous, ribanded, pearly slate, like 

that of Baxter’s Brook. Grit and sandstone, with minute quartz-veins, 

also occur on the west branch of Bailey’s Brook, on Brown's Mountain 

road, near the county-line, and at the head of the branches of James 
River in the vicinity. 

Barney's River The crests and precipices of the hills east* of Barney's River rail- 

Saut way station show sparkling quartzose, pebbly grits, underlying the 
Silurian rocks of the valley, the contact being well seen in the triangle 

Contact with formed by the railway, the telegraph road, and the road down the 

SPRren middle branch of Barney’s River. 


*Transactions N.S. Inst. Nat. Sc., Vol. V., p. 195. 
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Near the head of Bruce Brook they are associated with gray, red- Bruce Brook. 
 dish and greenish porphyritic breccia, and granular, fine diorite. At 

the east end of the old Crockett road, grits and quartzites are in place, 

overlain toward the west end by Silurian strata. Equally good 

exposures of conglomerate and coarse grit, cut by veins of quartz and west Branch of 
blotched with calcspar, present themselves on the west branch of Bamey’s River. 
Barney’s River, above the bridge at Robinson’s, surrounded by and — 
underlying Silurian strata; and also in the hills south-east and east of 
Kenzieville, containing pebbles of syenite and slate, and associated 

with red porphyritic felsite or breccia, and soft, purple amygdaloid. 

The porphyry first seen on the large branch which enters at Stalker's 

bridge, is succeeded by reddish-gray sandstone, grit, breccia, and fine, 

dark hornblende-rock or diorite; by flinty, coarse, pebbly grit and 
conglomerate, and greenish-gray, fine, quartz-veined sandstone; and 

again, above Alexander Bannerman’s, by light-gray soft trap, red 

compact porphyry and flinty diorite. On the western branch a green. 

ish slate, like that of Beaver River, and a red argillite, like that of 

MeNeil’s Brook, both belong apparently to the Baxter’s Brook group. 

In the small brook from the westward at Sutherland’s, grit and nut-¢,. somerate. 
and egg-conglomerate are again exposed; the pebbles include a red 
and purple porphyry, like that of the river, and some of the altered 
grits bear a strong resemblance to the fragmental felsites. 

In the little brooks running north into Piedmont valley, east of the pisamont. 
railway station, many large blocks of reddish-gray, flinty, quartz- 
veined quartzite, grit, conglomerate and felsite probably indicate this 
group. On the topof the hill, behind the station, are knobs of quartzite Sontact with 
and grit, overlain toward French River by Medina strata. Grit and Carboniferous. 
conglomerate, Baxter’s Brook slates and syenite occupy the western 
end of the hill. Their contact with the Silurian and Carboniferous 
rocks has been carefully traced. In the east branch of French River, Clinton resting 
above the Piedmont road, a cliff of Cambro-Silurian quartzite and red- directly on 
dish grit protrudes from the bank on the north side, and is immediately Pilurian. 
overlain by Clinton slates, the Medina being here wanting. There is 
no evidence of faulting, and the black slates seem to be nearly hori- 
zontal. The flinty, whitish quartzites and gray and rusty quartz- past River 
veined grit seen east of the school at Beaver Lake, and on some of the ™ Fi. 
brooks north of the East River of Pictou, are doubtfully Cambro- 

Silurian. 

In contact with Medina sandstone, in the east branch of French gag branch of 
River, are greenish coarse grits, with crystals of pyrites, passing into French River. 
egg-conglomerate, which holds pebbles of the red Cambro-Silurian 
argillite of the mountains. On the next brook to the westward, Silurian 
rocks are underlain by grit, in turn succeeded by gray, greenish and 
reddish slates. 
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Near Paul and Alpine Grant’s, south of Glenshee, similar strata are 
penetrated by fine porphyritic trap, a flinty conglomerate, contain- 
ing pebbles as large as cocoanuts, of reddish porphyry and other felsites. 
Near Glenshee, McGrath’s Mountain, and in the country to the south- 

Contact with Ward, reddish conglomerate and grit, in thick beds or massive, are 

Silurian and overlain by Silurian sandstone. Greenish slate and quartzite are occa- 
sionally present, but most of the beds are coarse. In the McCulloch 
settlement, a conglomerate containing large pebbles and even boulders, 
crossed by numerous small veins of quartz, is cut by reddish and 
greenish compact and granular syenite, porphyry, pyritous diorite and 
amygdaloid. Wallace Brook displays traps interbedded with con- 
glomerates, and underlain by a broad belt of greenish and gray slate, 
probably of the middle group, and by the schists described as Pre- 
Cambrian, the latter being well exposed and full of quartz-veins. In 
the neighborhood of Meiklefield post-office are outcrops of the reddish 
grit and trap of Wallace Brook, in contact with Silurian rocks. 

Tho reddish flinty grit above Park’s mills in Sutherland’s River, on 
the outskirts of the Pictou coal-field, has been already described (page 
33 P) as belonging to this group, and: its distribution and relations to 
the strata above and below also indicated. 
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extent: Rocks of this system lie in the limited areas mentioned on page 6 Pp, 
in valleys or among hills composed of the strata already described; and 
pass beneath Devonian, Carboniferous or Permian strata. They 
occupy only a small portion of the region indicated by Sir J. W. 
Dawson,* and colored Silurian on his geological map ; but more nearly 
that as limited in the Supplement, page 76. For details concerning 
them, the publications of the list given in Acadian Geology, pp. 10 to 
12, may be consulted, particularly the paper by Dr. Honeyman on “The 
Geology of Arisaig,” in the Quarterly Journal of the Geological Society 
of London, Vol. XX., p. 33. These strata are everywhere crowded with 

Range of fossils Marine fossils, which range, as stated in this. paper on the authority of 
Mr. Salter, from Medina to Lower Helderberg, but subsequently sup- 
posed by Dr. Honeyman to range as low as tho Hudson River.t A 
large collection, made last summer at Arisaig and Lochaber by Mr. T. 
C. Weston, has been given to Mr. Ami for examination, and will be 
placed in the Geological Survey museum, with other fossils previously 
obtained by Dr. Honeyman and Mr. Weston. Others, the result of 
many years’ collecting by Dr. Honeyman, are exhibited in the pro- 
vincial museum at Halifax. 


* Acadian Geology, p. 560. 
t Trans. N,S. Inst. Nat. Se., Vol. VL, pp. 309 and 819, and elsewhere. 
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The following groups are so distinct that they can usually be cisssification. 
recognized apart from their fossils: 


E 1. Medina, Division A of Dr. Honeyman. 
E2 | Lower Clinton, “« B a 
* { Upper Clinton, < 8B 
E3. Niagara, « C i 
E 6. Lower Helderberg, 2D “ 


An approximate section of these rocks underlying Carboniferous 4 risaig section 
conglomerate and trap on the Gulf shore between McAra’s Brook and 
Arisaig pier, where they are most accessible and well exposed, will 
serve to show their composition and general characters. The direc- 
tion of the shore is about 53°. 


SECTION OF SILURIAN ROCKS AT ARISAIG IN 
DESCENDING ORDER. 


FEET, INC HW 
E 6. Lower HELDERRERG. 

1. Reddish and purplish altered flags with bright emerald- Red rocks. 
green blotches and layers; more or less argillaceous, 
flinty and splintery, containing thin calca-eous layers 
full of blackened shells. The red and purple beds 
greatly predominate; they end about fifteen yards 
north-east of McPherson’s Brook. Dip 146° < 46”..... 100  O MePherson’s 

2. Dirty-green, greenish and gray quartz-veined flags and Brook. 
shales, holding encrinites and shells in abundance. 
Seen in Stonehouse Brook as well as on the shore. Stoneho se 
Veins cut across the bedding and are sometimes Brook. 
three inches thick. Perhaps unconformable to 1. Dip 


207°<41°. End at the mouth of Joseph McDonald’s er eee 
Brook oa nee ete See ee eee - 310 0 Brook. 

8. Dirty-greenish rocks finely ripple-marked, full of fossils. 
Din 208°. 32 de ee wea totic a tresse ets 205 0 


4, Dirty-green and gray, rubbly or prismatic, rusty-weather- 
ing argillo-arenaceous flags. The bottom of Dr. Honey- 
man’s Group D.—Lower Helderberg or Ludlow Tiles- 
tone. (Quarterly Journal of the Geological Society of 
London, 1864.) Dip 194°< 38°...... PR eeu 393 0 

5. Indian-red crumbly prismatic mar], with a thin band of 
gray limestone full of fossils. In the upper part mixed Red stratum. 
with bright-green patches and full of calcareous nod- 
ules, like the rock of Indian Brook, Cape George. The 
green of the beds immediately overlying is brighter 
than usual, and the whole mass is more or less con- 
cretionary and nodular. This is Dr. Honey man’s “ red 
stratum,” Op. cit. p. 336, and is also described in Mr, 
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FEET. INCHES. 
Weston’s section and shown in View No. 6.* Dip 


169° < 34°. It has been traced more than half a mile 
eastward of the Trunk road....... ses seccceccccesee 30 0 


E 3. NraGARA. 


6. Greenish argillaceous and calcareous rocks, with thin 

bands of limestone. Dip 169°< 37°. Ends at the mouth 

of a little brook................ RE bese eels Searle 96 0 
7. Dirty-greenish and gray, more argillaceous and crumbly, 

with numerous layers of gray limestone remarkably 


rich in fossils. Dip 171° < 26°—44°.........0. ss. 328 0 
8. Light-gray more or less argillaceous rock. Dip 189°< 44° 
OU rs res dites house Soi inde ads 128 0 


9. Dark-gray and bluish-gray argillites, breaking into knife 
and needle-shaped fragments; hard flaggy bands and 
a few small layers of limestone rich in fossils. The 
proportion of coherent bands to the great mass of the 
argillites is, however, very small. Dip 177°<48°.... 50 0O 
10. Dark shales in cliffs; very few hard bands. A fine con- 
Ooinetncoone. cretionary mass of cone-in-cone limestone, four feet in 
diameter and full of shells, lies in the shales, which are 
also rich in fossils. Large spherical concretions, prob- 
ably also derived from these beds, lie on the beach. 
Dip 176°< 88°......+ das ea See Awe his RE 200 O0 
11. Dark shales, as in 10. To the mouth of McAdam’s 
Brook, where the dip is 164°< 86° ....... see se. 128 0 
12. Dark shales, like 10, but with more hard bands. 
Dip 164°< 36°. Here the dip turns to 202°< 42°, but 
Fault? probably indicates only an unimportant local undu- 
lation, for a short distance further it is 165°<37°..... 58 0 
18. Dirty-greenish and gray, prismatic, somewhat flinty 
Veins. calcareous argillaceous rocks, with occasional veins of 
quartz and calcspar and thin layers of fossiliferous 
limestone. Dip 168°< 36°. Reefs and low cliffs...... 175 0 
14, Dark-gray and greenish argillite, jointed or broken into 
small pieces, and containing large calcareous concre- 
Fault? tionary masses and beds very rich in fossils. In a 
distance of fifteen chains on the shore, the dip changes 
from 168°< 37° to 134°< 23° back to 153°< 27°, and, ten 
chains farther east, to 189°< 40°........ os sesetes - 86 0 
15. Dark-gray, rusty-weathering shales, not unlike those of 
Barney's River, containing thin concretionary layers 
of light-gray fossiliferous limestone. In nearly contin- 
uous cliffs and reefs, but thickness obscure owing to 
changes in the dip. Probably not more than........ 45 0 
Dip at the base 176°< 27°. 


MoAdam’s 
Brook. 





*One of a series of 21 views, taken by Mr. T. C. Weston, in 1873, copies of which are in the 
Geol. Survey museum. 
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FHET, INCHES. 
E 2. Urpxe CLINTON. 

16. Light-green shales, with thicker and more numerous hard 
bands, which are sandstones rather than limestones 
and not so rich in fossils. Some of the layers have a 
brownish tinge. Forty yards west of the contact with 

. 15, a small brook (Smith Brook) falls over the cliff. 

These form apparently the highest beds of Dr. Honey- 
man’s Group B’ (Upper Clinton). Geol. Jour., 1864, 
page 336. A small fault or disturbance separates 15 Fault. 
from 16, the dip of the first green rocks being steeply 
west, while at a distance of five yards to the eastward 
they, dip 174° <11°. This fault is probably an upthrow 
on the east side, by which the red band representing 
the iron ore, and seen in Smith Brook, is concealed on Tron ure: 
the SHOT s-6.ice Se SS See eewert dines seas stades 82 0 

17. Green shales with flaggy layers of light-gray, fine and 
nearly compact flinty sandstone, seldom six inches 
thick. In the sandstone are threads of quartz and Veins. 
blotches of calcspar in the shales, but the general 
absence of veins is remarkable. At the top an undu- 
lation makes the oP 212° <11°, after which it is 
179° < 19°... Re dc 53 oO 

18. Green shales, like 17, with some of the layark of flinty 
sandstone one foot thick. Dip 181°< 20°, but the lower 
beds are greatly contorted, as if for an upthrow fault ; 


on the east side... cesses cece dan nes 68 80 

19. East of this point the shore rocks are re gratis disturbed, 
and 50 yards east dip 113°< 28°; at 45 yards further + Change of 
16° < 12°; at 40 yards further, 303° < 29°, flattening dip. 


a short distance further east to < 6°, and turning 

to 264° < 8° at 31 yards further; 80 yards beyond; 

to 219°< 23°, while at 334 yards from the first 

mentioned disturbance, the dip is 156° < 50°, and 

at the mouth of Arisaig Brook, 176°< 37°. In - Arisaig Brook. 
the first part of this interval, the B’ green shales and 
flags—sandy, micaceous and very evenly bedded—are 

on the shore, with a few thin brown layers, succeeded 

further east by dark-gray B crumbling argillite, with 

occasional bands of light-gray flinty sandstone, like 

Lhe Strate Of 15.4066 uns ssnspossuademmiiseevelane “il wee 


E 2. Lowxr CLINTON. 


20. Dark-gray or blackish, rusty-weathering, crumbly, papery 
argillites, with scarcely a trace of a hard band, seen in 
cliffs near the mouth of Arisaig Brook. The relation 
of these rocks to 18 is not clear: they may underlie 
them either directly or after a gap. North-east of the 
mouth of Arisaig Brook, they are exposed, for 
about 250 yards, in descending order. The shore then 
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FEET. INCHES. 
runs on the strike. The thickness of B rocks here ex- 


posed—the dip rising to < 49° near the bottom—is... 345 0 
21. North-east of the little brook and boat-landing, where this 
section ends, the dip changes to 96°< 17°, then to 
16° < 45°; at 235 yards to 186°, and 30 yards further to 
79° steeply. No estimate can consequently be here 
made of the thickness. At the lobster factory, the 
dip is 98° < 35°, and between this point and the flinty 
Arisaig pier. quartz-felsites of Arisaig pier, only obscute outcrops 
occur of dark, crumbly, papery shales, above high 
water, and of the following :— 


E 1, Mein. 


22. Dirty-greenish and gray, rusty-weathering, argillaceous, 
usually more or less massive, flinty sandstone, ob- 
scurely soen at the base of Arisaig pier, but well 
exposed to the eastward, and variously estimated at 
163 and 201 feet. Dr. Honeyman’s Division A, or 
Medina:i tie tactiles 182 0 


Total thickness.... secs cecscecccccces cesses 3006 0 


Mr. Weston’s The following ascending section, measured by Mr. Weston in Joseph 

section. McDonald's Cove, shows in more detail the beds immediately under- 
lying No. 5 of the preceding section, which contains Nos. 17 to 21 of 
Mr. Weston’s section. 


FEET. INCHER 
. Olive-green even-bedded argillaceous shales, with bands 


of a similar rock, but much harder, containing more 
lime and silica and breaking with a conchoidal 
fracture. ..... rer er ere Teer er ee 
. Green even-bedded argillite, with fucoids.............. 
. Calcareous sandstone, with Favosites............,.... ‘ 
. Green argillaceous shale...............,............. 
. Compact argillaceous limestone, breaking with an un- 
even fracture and holding Rhynchonella and other 
obscure fossils.:::44..40e tunes ous rase side 
. Green argillaceous shale, with facoids and Rhynchonella 
. Green argillaceous shale, interstratified with bands of 
calcareous sandstone and thin beds of limestone 
holding Rhynchonella, Modiolopsis and other fossils.. 5 0 
8. Green argillaceous shale, with thin beds of light-gray 
limestone holding fragments of encrinites, Rhyn- 
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chonella and Modiolopsis..............,....,.,... ‘ 5 -0 
9. Hard, argillaceous, calcareous shale, with splintery frac- 
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10. Calcareous shale with thin bands of limestone crowded 
with Rhynchonella, Modiolopsis and other forms.... 2 0 
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11. 


12. 
13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Green argillaceous shale, with bands of calcareo-argilla- 
ceous sandstone ete a small coral......... : 
Light-gray limestone.. state sue 
Green argillaceous ae. with bands of clou sand- 
stone and limestone, holding Favositer, Rhynchonel- 
la and other fossils...... a ere senrossssoses 
Light-gray limestone with Rhynchonella and fragments 
of other fossils............, eee Te 


Light-gray limestone with Rhynchonella, Modiolopsis and — 


encrinites. These beds also hold black nodules 
made up in some instances of fragments of Rhyn- 
chonella and other brachiopods, an analysis of 
which shows them to be phosphatic...-.. Moose 
Green argillaceous shale with a few thin bands of lime- 
stone holding phosphatic nodules as above; also 
fossils of the genus Tentaculites, Homalonotus Daw- 
sont and other forms....... ...... vecnce coveee cece 
Green and red even-bedded shales holding Modiolopsia, 
Rhynchonella and other fossils.. .............. oe 
Maroon-coloured argillaceous limestone, with splintery 
fracture, holding nodules of light drab-coloured 
limeéstones-ssess.e dresse eee dos 
À limestone similar to the preceding, but highly charged 
with elongated nodules, having a RANCE trans- 
verse to the bedding.. Poe 
Maroon-coloured lac ons stone ar above...... 
Limestone similar to the preceding, but of a more shaly 
nature, and having numerous light-green fatches.. 
Green argillaceous shale and limestone, resembling the 
above and holding obscure fossils, among which are 
a Lingula and a Discina...,..,..,......,....,.... 


Total thickness........ sete cence 
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Fhosphatic 


The structure at Arisaig is a syncline, six miles long and one mile Arissig 


synclinal. 


and a half wide, extending from McAra’s Brook to McNeil’s Brook, ee 
bounded on the south by the fault indicated by the Cambro-Silurian 


escarpment of the south side of the Hollow ; and on the north by the 


Pre-Cambrian series of Doctor’s Brook, Frenchman’s Barn and Arisaig Contact with 


mbrian, 


pier; overlain to the westward by Devonian and Lower Carboniferous Devonian and 


strata. A block less than a mile wide seems to have been thrown up 
by two faults running north and south between Smith Brook and a 
point east of the Trunk road. The bottom of the Silurian system is 
well defined by the presence of the two lowest groups, the Medina 
sandstone resisting disintegration and rising high on the slopes of hills 
composed of Cambro-Silurian rock, while the Lower Clinton black 
slates with lingula nodules, although deeply denuded in the valleys, 
are found in cliffs flanking the rivers. 


Some particulars concerning 


the different groups in the areas above mentioned will now be given. 


arboniferous. 


Extent. 


Fossils. 
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E 1. Mepina. 


The Medina is apparently present in all the areas except that of 
Capo Georgo. At Arisaig it is exhibited in a narrow belt from the 
pier eastward to Beech Hill Cove. In Doctor’s Brook, at its contact with 
the felsites, it consists of dirty-greenish and more or less argillaceous 
sandstone with flinty siliceous layers. From the cove west of this 
brook many of Mr. Weston’s fossils were obtained. 


Vamey’s Brook The Silurian strata of Vamey’s Brook are probably Medina, but are 


Marshy Hope 
basin. 


Fossils. 


Lochaber 
fossils. 


Contact with 
Devonian and 
Pre-Cambrian. 


Avondale and 
Sutherland’s 
River basin. 


of limited extent, and although fossils are abundant, none were 
collected. 

Resting upon Cambro-Silurian grits, along the railway in Marshy 
Hope valley, is a long narrow trough of gray and of greenish, rusty- 
weathering Silurian sandstone well displayed in the little brook east 
of Lindsay’s old stage-stables, where the former consist of gray flinty 
pea-conglomerate with beautifully mottled, pink, brown and yellow 
porphyritic, compact and fragmental felsite and quartz-felsite; the 
latter of comparatively unaltered sandstones. The strata have been fully 
described by Dr. Honeyman,* and the fossils enumerated as follows: 

‘Similar (ze. A.) rocks.. in the Marshy Hope part of the Anti- 


gonish and New Glasgow road, at the Antigonish and Pictou county- 


line.... contain Petraia, Lingula, Cornulites and a Cyrtoceras, .... and 
at the west end of the Marshy Hope... abundance of Athyris in casts.” 

On the west side near the head of Lochaber} in John McNaughton’s 
Brook, Dr. Honeyman obtained Petraia and other fossils. A small 
collection, including Bellerophon, Athyris, Chonetes ?, Leptocelia, Stroph- 
omena subplana ?, S. rhomboidalis, encrinites and other forms, was 
made here in 1885; another by Mr. Weston and Mr. Robert in 1886. 
The rocks consist of dirty-gray and greenish, micaceous, white- 
weathering slates, blotched with quartz; and further west, of greenish, 
quartz-veined, sparkling quartzite and slate, overlain toward the south 
and north by red Devonian slate, and underlain by the traps of the 
hill More evenly bedded slates are found in other brooks, as for 
example in McGillivray Brook, a branch of West River; but the whole 
band is small, although including, according to Dr. Honeyman, at the 
north-east end, the characteristic fossils of C. A small patch crosses 
Lochaber to the eastern shore north of the chapel. 

A larger basin extends from Avondalef up Barney’s River to 
Kenzieville, then to the east branch of French River and to Suther- 
land’s River, containing important areas of both the lower and upper 
groups. Its boundaries are both defined: at Avondale and Glenshee 


* Trans. N. 8. Ins. Nat. 8c., Vol. IV., p. 443, and Vol. V., pp. 194 to 199, 
t Trans. N.S. Inst. Nat. Se., Vol. IV., pp. 76 and 440; Canadian Naturalist, Vol. V., p. 294. 
t Trans. N. 8. Inst. Nat. So., Vol. LIL, p.9; Vol. IV., p. 198. 
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it plunges beneath Carboniferous strata, but in most parts of its course Few volcanic 
is in contact with Cambro-Silurian rocks. AJ! the Silurian areas are °°" 
singularly free from volcanic intrusions as compared with the Cambro- 

Silurian, but the rocky ridge south-east of Kenzieville is intersected by 

dykes of dark fine crystalline diorite. Other features of interest in 
condection with this basin will be again referred to. 

On Moose River, near the post-office of that name, a Silurian trough, Moose River 
possibly of this age, lies among the older schists. Another belt runs” 
down the East River of Pictou, generally on the north side from Peat 
near its head to Springville.* On the upper part of the river the basal 
sandstone and overlying black slates alone are present, while toward 
Springville, higher rocks prevail, characteristic fossils abounding in all. 

On the brooks near Beaver Lake, Kerrowgare and Sunnybrae, Medina 

and Clinton fossiliferous strata are in contact with Cambro-Silurian 

and perhaps older rocks, and are overlain to the southward by a wide 

belt of Devonian gray slates. In the black slate, near Kerrowgare, Search for coal. 
search was made for coal, several pits being sunk to a depth of about 

twenty feet, and $400 wasted in the search. 

In Blanchard Brook, not far above the bridge at Sunnybrae, Silurian 
sandstone, rich in fossils, is underlain by porphyritic and other Cambro- 
Silurian rocks, followed again upstream by Medina sandstone. 

On the shore of the little lake, south of Sutherland Lake, whitish, 8, therland 
greenish and bluish-gray micaceous, compact quartzite and argillite Lake basin. 
are cut by dykes of dark-gray calcareous trap. Rocks of similar 
character are found in the brook from this lake, as far as the road, 
where they contain fossils, much of the land being barren. 


E 2. Lower CLINTON. 


_ These rocks, as they occur at Arisaig, have been described by srisste Brook. 
Dr. Honeyman in the papers already referred to. At the mouth of 
Arisaig Brook they are dark, rusty-weathering, papery slates, contain- 
ing hard concretionary bands full of fossils. They extend to the old 
mill below the shore road, where many fossils were collected by Mr. 
Weston, among them two species of graptolites. They must be Graptolites. 
of considerable thickness, but are too much crumpled to be accurately 
determined. Unlike the rocks to the westward, which are not greatly 
disturbed, those east of Arisaig Brook are nearly vertical, sometimes 
overturned. In the brook east of the old road and west of Arisaig 
chapel are dirty-greenish and bluish-gray slates, probably the upper 
part of this group, succeeded in one of the branches by higher rocks, 


* Acadian Geology, p. 568 ; Supplement, p. 76: Trans. N. 8S. Inst. Nat. Sc., Vol. IIL, p. 8, and 
Vol. V., p. 209. 
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Iron ore. includin a band of red hematite, two feet thick at the wostern side of 
the brook, but thinning out to one foot on the east side, the outcrop 
being only four feet long. The hematite is cut by a quartz-vein, which 
also cuts the enclosing green slates. The ore, by the way in which it 
replaces the slates across the layers, partaking of their bedding, seems 
to be a more or less concretionary contemporaneous mass like the lime- 
stones at the mouth of Arisaig Brook. Covered by twelvo feet of coarse 
stratified gravel, below the road, in the brook, are good outcrops of dark 
slates, which continue to the shore, and are underlain by Medina sand- 

Medina and , stone, which in turn gives place to the Frenchman’s Barn series. The 

underlying the shore road is on a belt of black slate the whole distance from Arisaig to 

alate. Doctor’s Brook, newer strata being everywhere to the southward. In 
the small brook at the carriage factory, below the road, they are 
underlain by Medina sandstone, greenish-gray, wrinkled, rippled, 
coherent, micaceous, flaggy and thick-bedded, containing lingula, 
encrinites and other fossils, underlain by the felsitic rocks; and the 
same succession is found in Doctor’s Brook. 

Bailey's Brook. On the east branch of Bailey’s Brook are soft, gray, crumbly argil- 
laceous shales and black slates, cut by quartz-veins which carry a small 
quantity of iron pyrites, and have been mined. They contain hard 
bands, have a variable dip and show no fossils, although in blocks, 
apparently derived from them, were found brachiopods like those in the 
hard concretions at the mouth of Arisaig Brook. The relation of 
those to the Cambro-Silurian strata of the neighborhood will be under- 
stood by reference to the map. 

Bamey’sRiver. The contour of the hills and valleys of Barney's River depends on 
the distribution of the Silurian and Cambro-Silurian rocks; and the 
troughs of the former can be plainly defined from the tops of the hills. 
They seem to have been deposited in depressions among the Cambro- 
Silurian hills, just as the Carboniferous limestone and conglomerate 
among those composed of Pre-Carboniferous rocks. Where Silurian 
strata come from beneath the Millstone Grit in Barney’s River, below 
John McPhee's house, they consist of greenish flinty sandstone, from 

Balt spring. the thread-like meshes or joints of which water oozes depositing a 
small quantity of salt. Upstream these are overlain in cliffs by soft 
gray and greenish rusty-weathering argillite, containing obscure 
fucoids. Higher still are Clinton shales—dark, bluish-gray, papery, 
micacoous, somewhat sandy, rippled, and broken into pieces by cross- 
joints. 

Dykes. A dyke of dark fine diorite or hornblende-rock cuts these slates: its 
effect in some parts is not discernible; in others, the slates are rendered 
somewhat more porccllanous and coherent near the contact, although 
a few feet away the proximity of the dyke would not be suspected. 


Mine? 
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In the west branch of Barney’s River, from the mouth of William west branoh of 
Murray’s Brook, soft, greenish argillaceous shale, probably Upper “77 *™"* 
Clinton, paves the brook for some distance downstream, and is cut by 
a dyke of flinty, trappean rock, sixty feet wide or more, of the most pyke, 
stair-like aspect, the jointed blocks being so arranged that one might 
by their means scale the face of the cliff. It overlies, or has overflowed, 
the shales, which are considerably altered at the contact and filled with 
blotches of calespar, although the bedding is not much disturbed, the 
layers being cut clean off where they rise against the dyke. 

The scenery of the gorge is picturesque, the birches and spruces 
rooted in the mural, furrowed cliffs, contrasting agreeably with the 
rough masonry of the trap and the long lines of bedding of the shales. 

Lower down, arenaceous layers, two inches thick, accompany the shales. 

In the middle branch above the fork of the east branch, nearly M Middle bob 
continuous exposures of gray slate occur, cut in one placo by a dyke Rivers 
of dark-gray diorite and full of small veins of mixed calcspar and Dykes and 
quartz. Higher still, another dyke is in contact with greenish argil-" = 
lite, just below the telegraph road. Above the road, bluish-gray, soft, 
papery argillite, breaking into long needle-shaped pieces, is underlain 
by flinty, coherent Medina sandstone. On the east branch of French Lingala. 
River, above the Piedmont road, the fine outcrops of these rocks Boer iede 
. succeeding the Medina, contain the very beautiful lingula-nodules 
described by Dr. Honeyman. 

Below the Carboniferous rocks of the west branch of French River, Ÿ. Pranch of 
are others which form the extension of the Cambro-Silurian ridge of 
the Piedmont hills, comprising reddish, compact or fine-grained syenite 
or quartz-folsite; diorite, conglomerate and quartzite, followed by 
gray, soft, Silurian shales which extend a great distance above the 
road, and arg overlain by gray and reddish, micaceous, flinty sandstone, 
containing a small spiral shell, brachiopods, encrinites and other fossils. possile, 
Above Archibald McPhee's are gray, greenish and bluish-gray shales, 
with sandy, micaceous, flaggy layers, often greatly contorted, inter- 
stratified with bands, one foot thick and less, of greenish or bluish-gray 
micaceous, shelly, flinty sandstone, with half-inch quartz-veins mixed 
with ankerite. Higher up, the shales are crumpled, papery and 
crumbly, soft and micaceous, and the bands of flinty sandstone or 
quartzite sometimes five feet thick. 


E 2. UPPER CLINTON. * 


These rocks as they occur on the Arisaig shore and in French and 
Barney’s Rivers, have been already described. They are well seen 





* Trans. N. 8. Inst. Nat. Sc., Vol. IL, p. 18, and Vol. IV., p. 62, line 4. 
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Arisaig and above and below the bridge on Arisaig Brook, where they consist of 
Deaton rocks gray and greenish slates and flags, overlain by the strata containing the 
bed of iron ore; also above the shore road, in thé brook at the carriage 
factory, and in the east branch of Doctor’s Brook. In Doctor's Brook, 
above the shore road, are greenish-gray, quartz-veined, pearly, soapy 
slates, interrupted by a knob of greenish flinty felsite, containing 
quartz; beyond, the slates, which contain thin layers of gray limestone, 
bear a striking resemblance to those near Dewar’s mills in Barney’s 
River (p. 45 », line 2,) and are thickly set with facoids, encrinites and 
brachiopods. Upstream they become more flaggy and are succeeded 

by dirty-greenish, calcareous, higher rocks. 

Smith Brook, On the shore, Mr. Weston collected graptolites of at least two species 
from a bed about 480 paces east of the mouth of Smith Brook (p. 39 p» 

Faults. line 6). The faults in the green rocks east of this brook, mentioned in 
the section, are perhaps only thrusts or folds without great displace- 
ment. The last, fifty paces west of the graptolite beds, seems to be 
only a crumpling of a mass of these strata about fifteen yards wide, 
accompanied by a thrust of the eastern rocks a few feet over the 
crumpled portion, and perhaps a corresponding displacement between 
the latter and the western undisturbed rocks. On account of the un- 
dulations between this point and the mouth of Arisaig Brook, no 
good section can be obtained. The thickness is, consequently, un- 
certain, but might, perhaps, be ascertained from other sections. 
The contact with the overlying K 3 group is by a fault, the edges of 
these strata running into those of E 2 on the reefs; but the amount of 

Fanlt along the throw has not been determined. Other faults, including the great dis- 

Hollow. location which separates all these rocks from the Cambro-Silurian along 
the Hollow, may be studied on the map. The E 2 group ends at the 
little cove 100 paces west of Arisaig Brook, but the bound py between 
the upper and lower groups of E 2 is not very clear. They do not 
resemble E 3, nor can these latter be confounded with E 1, the most 
siliceous of the Arisaig series. 

French River, Among the nearly continuous outcrops of the east branch of French 
River, rocks, probably Upper Clinton, hold graptolites. 

Moose River. The greenish slates of Moose River, already described (p. 43 P, line 7), 
are, perhaps, of the same formation. They hold fossils in abundance, 
and are well seen in the river for a short distance below the bridge, 
forming a small outlier among older strata. 

East Riverof John McDonald’s Brook,* about two miles below Sunnybrae, on the 

Pictou. south side of the East River of Pictou, flows among cliffs and reefs of 
rock, apparently in part of this age. At the bridge on the post-road 
are soft, soapy, evenly-bedded, dark bluish-gray and gray argillaceous 

Trans, N. 8. Inst. Nat, So., Vol. IIL, p. 66. 
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shales, jointed and veined with threads of quartz, and containing a few 
entomostracans. Further south, argillites are associated with greenish 
and brown sandy shales and sandstones, with thin layers of light-gray 
limestone, very like the rocks of the west branch of French River 
above Glenshee. Above them, in the brook, are massive Devonian (?) Devonian rocks 
quartzites full of specular iron, perhaps owing their alteration to a 
mass of rusty-weathering whitish granular rock seen in a cliff on the 
left, and traceable for some distance from the brook. Immediately 
above this, at the next bend of the brook, at the mouth of a brooklet 
from the westward, are similar rocks, together with a banded, porcell- 
anous, black and gray argillite. Above this tributary, there extends 
as far as an old dam, greenish pearly slate, to which other Devonian 
rocks succeed. These strata, which require further examination, may 
be wholly of Devonian age. 


E 3. NraGara. * 


About four hundred and fifty yards west of Indian Brook, on the Cape George. 
shore near Cape George, light-gray and reddish evenly-bedded 
quartzites, covered on the surface with worm-burrows (?) and overlain 
by a concretionary nodular, very calcareous bed, sometimes bright. 

green, with layers of bright-red argillaceous shale, perhaps the equiva- 

‘ lent of the “red stratum” of Arisaig (p. 37 P, line 42), and cut by 
diorite and syenite, underlie Carboniferous conglomerate. The quartz- 

ites are studded with small black spots or phosphatic nodules, obscure Phosphatio 
encrinites, Cornulites serpularius, a Chonetes, and other fossils.f Further oe i 
west, another patch consists of light bluish-gray broken quartzite or as 
sandstone, with a few black nodules; greenish quartzite and soft bluish- 

gray crumbling argillite, with small, hard gray limestone concretions 

and thin layers; dark-purple, red and green crumbling argillite and 
sandstone, full of calcareous nodules. These rocks are very rich in 
fossils—Spirifer, Rhynchonella, Lingula, two species of Beyrichia, upper 

and lower valves of Discina, and other forms.f 

In McAdam's Brook, at Arisaig, the red stratum between this and the McAdam’s 
next group above crosses below the road, near the fork of tho two ds 
branches, and can be traced from this point westward to the shore. 

It is’ also found in Arisaig Brook, in that west of Arisaig chapel, 
and on the old road east of the Trunk road. Above the road, in 
Smith Brook, gray, massive, flaggy and shaly sandstone and slate Smith Brook. 
are succeeded at a ten-feet fall by massive, maroon-colored argillite, 
which would seem to be a depauperated form of the iron ore band; 


* Trans. N.S. Inst. Nat. Se., Vol. IIL,, p. 7. 
+ Determined by Dr. Honeyman. 
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above which is a considerable thickness of shales, lying in a synclinal, 
and covered by red Devonian slates. 

The iron ore of Arisaig Brook, from which Mr. Weston made a large 
collection of fossils in 1886, and of the brook to the eastward, apparently 
belongs to this group. Where cut, on the Trunk road, it varies in 
thickness from one foot three inches to two feet six inches, isshaly and 
oolitic, full of fossils, like the Blanchard ores, veined with quartz and 
calespar, the contajning rocks being thrown into small sharp folds. 
In Doctor’s Brook, this group is well developed. Near the mouth 
of MecNeil’s Brook* is a small outcrop, apparently of this age, of 
greenish and reddish soft argillite, not well seen. To the eastward, 
as far as Malignant Cove, few rocks are met with. 


E 6. Lower HELDERBERG. 


The Arisaig fossils described by Mr. Billings (Paleozoic Fossils, Vol. 
IT., Part I.), were all collected by Mr. Weston from the upper part of 
this formation, west of Stonehouse Brook, where fish remains were also 
obtained by him. Its base is seen at the red stratum in Joseph 
McDonald’s Cove. Some of the entomostraca collected from this 
neighborhood have been described by Prof. T. Rupert Jones.f 

A large development of Lower Helderberg and underlying Silurian 
strata occurs in Sutherland’s River, above the St. Mary’s road.t 
Immediately above the bridge are high cliffs of gray, fine, smooth, 
somewhat slaty, crumbling argillaceous shale, with more coherent layers 
of micaceous sandstone ; succeeded higher up by shelly shales and flags, 
associated upstream with greenish, flinty, quartz-veined fine sandstone 
or quartzite, crowded with fossils; and with greenish, more coherent, 
and siliceous rocks, containing large spheroidal concretions abounding 
with shells. In a cliff, about a mile above the road, a greenish, massive 
calc-voined trap and porphyritic, finely crystalline felsite, containing 
little hornblende, are seen to cap the argillites. Aboye the trap are light 
greenish-gray fine micaceous flinty sandstones, or quartzites, with 
threads of quartz and much calcspar in the joints. Flinty fine sandstone - 
and argillite form a beautiful gorge, with falls and cascades fifteen or 
twenty feet high, the river coming down in two rocky parallel runs, 
nearly on the strike, with an island twelve feet high between. In this 
gorge are large concretionary masses or rolls, full of fossils. Higher 
still are outcrops of greenish, flinty, fossiliferous sandstone, with 
patches of coarser grit and layers of gray, fine, coherent micaceous 


* Trans. N. S. Enst., Nat. So., Vol. IV., p. 61. 

t Transactions N. S. Inst. Nat. So., Vol. V., p. 313, and Quarterly Jour. Geol. Soe., Vol. 
XXVI., p. 492. 

1 Trans N.S. Inst. Nat. Sc., Vol. III., p. 71, and Vol. IV., p. 463. 
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argillite, with quartz-veins sometimes one foot in thickness. These Quarts veins. 
are succeeded by Cambro-Silurian, and perhaps older strata. The rocks 

of this formation at Blanchard and Springville* have been examined 

by Sir J. W. Dawson and Dr. Honeyman, but many details of their 
distribution have yet to be ascertained. 


F, DEVONIAN. 


As already stated,f a broad belt of rocks, Similar to those regarded gimitarity to 
in New Brunswick and Newfoundland as\Devonian,t extends from Ree 
the Strait of Canso to Lochaber, thence keeping south of the Hast aud New icant: 
River of St. Mary’s and of the East River of Pictou to strike the 
Intercolonial railway near Glengarry, form the high land south 
of Truro, and pass unconformably beneath the Carboniferous of 
Stewiacke River. <A second belt of the highest members of this series 
extends from the Arisaig Trunk road westward to Bailey’s Brook. 

The strata of the firat belt are separable into three distinct groups, Classification. 


corresponding closely with those of New Brunswick, as follows :— 


Lower Conglomerate Group == Bloomsbury Conglomerate 
Middle Gray Sandstone and Slate Group == Dadoxylon Sandstone and 
| Cordaite Shale 


Upper Red Slate and Sandstone Group== Mispeck Group. 


A zone of the lowest group, five or six miles wide, runs due west from Distribution. 
Guysborough Harbour to South River Lake, keeping south of Roman 
Valley. The second and by far the most largely developed group 
occupies most of the country north of Guysborough Harbour and 
Roman Valley, to the Strait of Canso, Upper Tracadie and Merland, 
and extends in a narrow belt on both sides of the lower group as far 
as Lochaber, where it is only half a mile wide, increasing, however, 
to four miles at Kerrogware, and still more to the westward. The 
upper group, nowhere exceeding six miles in width, runs from Merland 
to the westward of Lochaber. At the base of this or the top of the fosspility of 
preceding gsoup, or possibly forming an independent sub-division, is a 
belt of greenish and red slates and rusty-weathering, flinty, gray sand- 
stone containing iron ore, which has been worked at several places, Iron ore. 
The upper rocks are found again near Union railway station, and also 
at McAra’s Brook. | 
When the Devonian rocks on the Strait of Canso and Cape Breton Devonian of 
were examined in 1878, § they had not been subdivided. It may be “*?* Bretn- 


© Trans. N.S. Inst. Nat. Sc., Vol. ITI., p. 65. 
_- + Page 6p; Geol. Survey Report for 1885, p. 62 4 and 50 x. 

? Geol. Survey Report for 1870-71, p. 170. Acadian Geology, p. 502, and Supplement, p. 60; 
Murray’s Geological Survey of Newfoundland, p. 48, 

§ Geol. Survey ria for 1877-78, p. 16 r., and Report for 1879-80, p. 82 F. 
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well, therefore, to supplement the description of them by a few 
remarks; although further investigation is necessary to indicate 
clearly the areas occupied by the different groups. 

The limestone of St. Peter’s, Campbell Hill and Tom’s Brook* is 
Carboniferous, as shown on the sheets 17, 20 and 21 of the map. The 
rocks of the district are for the most part Middle and Lower Devonian, 
except the red argillite (p. 19 P) in some of the L’Ardoise brooks and 
elsewhere, as on McNab Lake, Tom's Brook, the west branch of McNab 
Brook, the St. Peter’s road not far north of McNab Cove (p. 22 p) and 
west of Salmon Creek chapel, Detter Brook,f and the north side of 
Madame Island (pp. 35 and 38 Pp). On the mainland, those in the 
neighborhood of Melford Creek (p. 41 P), Eddy Cove and Middletown 
are probably Upper Devonian. 

When the Geological Survey Report for 1879-80 was written, only 
the rocks of the shore at Harbour Bouché had been examined; and 
in the section on p. 44 F. three distinct groups are included. Nos. 1, 
2 and 3 of the section belong to the Carboniferous conglomerate. 
G1m.; No. 5, appears to be the only Devonian rock; while No. 4. 
is, as there doubtfully suggested, the limestone of Plaster Cove and 
Pirate Harbour, unconformably overlying the other groups. This 
was partly corrected on sheet 22 of the Report for 1882-83-84; 
but it was not then known that the limestone of Blue Cape (p. 61 F.), 
instead of passing south of Harbour Bouché to join the outcrop on 
the shore at North Canso, runs out to the shore between Cape 
Pond and Cape Jack; that consequently, the measures between Cape 
Pond and North Canso, although Carboniferous, belong to the basal 
group; and that the limestone of the section at North Canso probably 
overlies these Horton shales unconformably at their junction with 
the Devonian. The Devonian rocks are also shown too near the 
railway between Little Tracadie River and the winter road east 
of the 68th mile post. The relation of the different groups on the 
Cape Breton side of the strait is still somewhat obscure, owing 
to the number of unconformities. On sheet 22, a small patch of 
calcareous Horton shales has been omittedf immediately east of 
the Pre-Cambrian boss there shown. It is near a band of black slate 
like that seen halfa mile north of McDonald Brook on the Nova Scotian 
side and also in the road near the mouth of Horton Brook, which is 
probably distinct from the calcareous shales, and appears again on the 
railway near Cape Porcupine, west of Port Mulgrave behind the lime- 
stone quarry (p. 61 r.), at the mouth of Pirate Harbour, and thence 


* Geol. Survey Report for 1877-78, pp. 18 and 21 r. 
+ Geol. Survey Report for 1879-80, p. 34 r. 
+ Acadian Geology, p. 391. 
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for some miles close along the shore. It is perhaps also the black band 

of Oyster Pond Brook (p. 50 Fr), and of Arichat Harbour and Head 

(p.37 Fr). As already pointed out, some or all the rocks of Horton’s, Unconformity 
Brown’s, Lamey’s, Queensville and McMaster’s Brooks (p. 61 F), teen 
may belong to the Horton Group; but their unconformity to the over. Stone and i. 
lying limestone is evident. 

In the millbrook at Mulgrave, between the mill and the shore, the Port Mulgrave. 
exposures consist of greenish and gray, flinty, flaggy sandstone and 
conglomerate, largely composed of red syenite debris, and probably 
representing the rocks round Cape Porcupine. The rocks of Hartley's 
Brook are much more altered. On Pirate Island, red argillite and 
Arichat conglomerate, veined with quartz, are underlain by the black 
slate, which follows the shore nearly to Steep Creek, where a patch Outlier at 
-of Carboniferous limestone comesin. From the bridge eastward, quartz- ees 
veined conglomerate and fine, reddish-gray sandstone and argillite 
resemble the rocks of Auld Cove, and should perhaps not be separated 
from the Horton Group, but may represent transition beds between 
the Carboniferous and Devoniun. 

On the shore, near the end of the Middletown road, reddish fine sand- Middletown. 
stone and shale, jointed and flinty, accompany dirty-green or gray 
coherent and slaty argillite. Following this road, outcrops of coarse 
conglomerate, grit and red and purple argillite, perhaps Upper 
Devonian, are met with; and further out, green argillite, showing a 
small Lepidodendron and purplish, greenish and gray slates, often 
_ pearly and mottled, like those (p. 49 pr, line 11) at or below the base of 
the upper group. In the railway cuttings immediately east of Cape Cape Porcupine 
Porcupine station, are banks of dirty greenish-gray flinty slate or fine 
sandstone. At the 74th mile post, greenish flinty conglomerate is 
succeeded in a cutting by dark slates and greenish or dark flinty sand- 
stone. Similar alternations follow the railway to the shore, conglomerate 
being particularly abundant east of Auld Lake. In the little brook north Canso. 
crossing the road half a mile east of North Canso school, flinty, gray 
and greenish-gray quartz-veined quartzite has a vertical strike along 
the stream. Lower down the dip is 120° < 45°, This probably points to Fault. 

a downthrow on the east side, which may extend to Mathy Settloment. 


Pirate Cove. 


LowER CONGLOMERATE. 


Lower Devonian strata run from Guysborough Harbour to South 
River Lake, and are also found about Cape Porcupine, but the whole 
group requires further study, the line of demarkation between it and sertie 
the red and green slates being less satisfactorily defined than the 


boundary between the two latter; and the large development of con- 


| Tracts not 
previously 
subdivided. 


Guysborough 


Harbour. 


Trap. 


Iron ore. 


Cuddiby Lake. 


Chedabucto 
Bay. 


Salmon River. 


52 Pp NOVA SCOTIA. 


glomerate being in part, perhaps, connected with the volcanic masses 
which occupy the district in which it occurs. 

On the eastern side of Guysborough Harbour, at Ragged Head,* 
Madame Island and elsewhere, there are also large tracts of con- 
glomerate. 

On the west side of the harbour, below the Boylston drawbridge, is a 
reddish coarse conglomerate, like that of Ragged Head, blocks of 
which are seen also in the Carding-mill Brook for a great distance up 
stream, and also in the fields towards the shore. Many blocks of trap 
occur west of Cutler Cove, but no outcrops. 

Along the road to Guysborough Intervale, on the south side of the 
harbour, above the bridge, whitish-gray flinty sandstone, grit, slate 
and conglomerate form a high, rocky hill. Hematite is universally 
found in films and spots, and sometimes in large quantity in the brooks 
and on the hills. Gray sandstone, disturbed by dykes of diorite, suc- 
ceeds to greenish and purple slates on the road to Cuddihy Lake. 

Reddish and light-gray quartzite, very coarse, coherent sandstone 
and conglomerate are displayed on the back roads and fields in this 
vicinity, also associated with trap; along the shore, and on the shore 
road from Guysborough to Salmon River, no other rocks are in place, 
except on the south side of Ingersoll Creek, where they are in contact 
with Carboniferous, as on the opposite side of the harbour.f Following 
the roads up Salmon River, this formation is exposed, with a doubtful 
easterly dip, the river being the boundary between the gold-bearing 
series and the Devonian for a great distance; for, if in places the latter 
occurs on the east side of the river, it can only be on the flats. 

At the second bridge the water is deep, but not tidal; the strata on 
the right bank are doubtful flinty quartzose rocks of the whin and 
granite series, which also cross to the left bank about 300 yards above 
the bridge. In the brook that flows into the river, immediately above 


Graphitioslates the bridge on the Tor Bay road, are several pits, in which search was 


mined 


Fussil plants. 


. made for coal or plumbago in a black broken slate. Higher up, the 


brook comes across jointed conglomerate and sandstone, with layers of 
soft green shale, full of matted plants. Higher still, and apparently 
underlying, are dark, micaceous, graphitic or coaly, sandy shales, also 
full of plants; greenish and gray flinty slates and quartzites, holding 
Psilophyton, cut by calespar veins, with much hematite and a wonderful 
abundance of silvery mica. Some of the finer beds are very like the 
green slates of the base of the higher group, but coarse beds greatly 
predominate. The pebbles of the conglomerate are of whin, often 
gneissic, but none-of granite were seen. 


* Geol. Survey Report for 1879-8), pp. 86 r and 48 r. 
t Geol. Survey Report for 1879-80, p. 46 r; Acadian Geology, p. 350. 
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About half a mile higher, flinty whin of a very light color is in the 
river, while on a track to the road, conglomerate is evidently the 
country rock. Conglomerate is well exposed on the Salmon River 
road, but still better on the old road and its branches. Between the 
two roads at Roachvale, blocks of conglomerate abound, while above poashvale. 
the old road in the School Brook, bluish and greenish-gray slate and 
quartzite, massive or shaly, dip upstream at a moderate angle. 
Higher still, light-gray flinty slate and quartzite again dip upstream, 
and still higher are penetrated by a small dyke of gray amygdaloid, 
associated with conglomerate, a large barren vein of quartz being near 
the contact. 

In McAllister’s Brook no rocks are laid bare up to the old road, but paliers 
above this road greenish and blackish brecciated strata, full of threads 
of quartz, and like those of page 52 p, line 32, contain specks of copper Copper “mine.” 
pyrites, and have been worked for copper. With them is associated a 
soft grit, and immediately above, trap, syenite and porphyry. Soft 
light-gray shales are again visible at the top of the cascades, somewhat 
pearly, and like those in which copper was found at Erinville. Slates 
of the same character occur in Cuilnamuc Brook, and in all cases, per. Cuilnamue 
haps, belong to the middle group. Higher up this brook, however, is 
an interesting display of dark, rusty, compact quartzite, conglomerate 
and slate, containing small pyritous quartz-veins, succeeded by diorite Yolcanio rocks. 
and trap. On the Cuilnamuc road, near Ogden, blocks of bluish-gray 
slate, sandstone and conglomerate accompany others of diorite and 
felsite, dykes of which alter the former on North Branch Lake. 
Tom McDonald’s hauling-road, near Reid’s, displays columnar amyg- 
daloid, intersecting red sandstone and other greatly altered rocks, 
veined and blotched with quartz; and again on the lake southwest of 
Grant Lake, gray, greenish and reddish slates are cut by trap. Near Grant Lake. 
the outlet of Grant Lake, mottled slates of similar colors, serpentinous, 
altered, and sometimes very coherent, are mixed with conglomerate, 
and on the wood road from this lake to the shore road, red argillite, 
purplish grit, sandstone, conglomerate and trap accompany whitish, 
flinty sandstone or quartzite. Similar exposures occur about Ross and Ross and 
Campbell Lakes, conglomerate and quartzose sandstone being also in roped 
the.brook from Ross Lakes, both below the fork and in the branch from 
the westward. ‘From the road at Farrell's, southward to the Glencoe 
shingle-mill, blocks of conglomerate appear for a short distance, while 
near the mill the rocks consist of bluish-gray pyritous slate, flinty 
sandstone and conglomerate. From this point to Kinney's, gray 
slates occur. On the lakes in the neighborhood, however, conglomer- 
ate and red flinty slates, containing much specular iron and cut by Iron ore. 
dykes, extend to Croak's Lake, and a great part of the way to Farrell’s. 


Glencoe. 


Roman Valley. 


Giant Lake. 
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At Glencoe, the gray flinty quartzite and slate, which occupy the road 
from Erinville, are succeeded, from Shea’s Brook northward to the 
school, by bluish-gray slates; these, near the school, by greon and red 
soft slates, perhaps of the upper group, the structure being somewhat 
obscure. Near Shea's Lake are outcrops of flinty flags, Arichat quartz- 
ite or sandstone; on the lake shore, reddish-gray fine sandstone and 
smooth red argillites have seams fall of blotches of white calespar- 
This lower Devonian formation consists of flinty gray quartzite, grit 
and conglomorate on the shore of Cuddihy Lake; and in the adjoining 
tributaries of Roman Valley, of greenish-gray slate and sandstone, 
obscurely interstratified with porcellanous slates. 

On the road from Erinville to Giant Lake, purple argillite, bluish- 
gray flinty sandstone and conglomerate are occasionally seen, cut on 
the road to Hoppenderry by dykes of diorite, and well exposed nearer 
South River. Thedarkand bluish-gray splintery slates of Porter River 
and the small tributary south of Angus Mclsaac's belong probably to 


South River of the middlo group, as well as those about the head of South River and 
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the dark slates in the north-west branch of Salmon River above the 
copper mine. These latter are associated, higher up, with trap and 
diorite, to which succeed sandstone or quartzite, containing hematite 
and pyrites, and, about the lakes, conglomerate and shale. 

Following the roads from Roman Valley to Upper South River, we 
meet with rocks of this formation in contact with higher Devonian 
strata. On tho shore of Flat Lake, and as far down McPhee’s mill- 
brook as McGillivray’s mill, flinty sandstone, grit and conglomerate 
are in situ, cut here and there by dark-gray amygdaloid, and covered 
with green soapy slates. 

No conglomerate was seen at the head of South River Luke on the 
west side; but on the east, ledges of conglomerate, like that of Giant 
Lake and Arichat, seem to run parallel to the lake, but without any 
well defined dip. Further from, the lake, near the outlet of a small 
lake on McNaughton Brook, are cliffs of very coarse conglomerate, 
with patches of flinty sandstone or quartzite, cut in places by trap 
dykes and containing pebbles of white grit or sandstone, like the Guys- 
borough quartzites. It is associated with a grit so much altered as to 
pass for a granular quartz-felsite. 

Following down the brook, similar exposures are seen ; and between 
it and the main brook the grits and sandstones are in contact with a 
knob of fine trap, which also crosses the brook, in which it is succeeded 
downstream by bluish and greenish-gray flags, apparently belonging to 
the upper group and overlying the conglomerate, but divided from it 
by a mass of trachytic rock, aspur of which cuts theslates lower down. 
From these flags many plants were collected by Messrs. Weston, 
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Robert and. myself, including “fragments of stipes of ferns, also a 
Sigillaria, with narrow ribs, but not determinable,” thought by Sir J. 

W. Dawson to belong probably to the lower part of the coal formation 

or Millstone Grit. They are followed downstream by flinty sandstone 

and shale, causing cascades in a gorge. Crossing northward from Higher strate. 
the mouth of the gorge at the head of the intervale, the overlying 

rocks, consisting of flinty quartzites, cut by trap, are succeeded by Trap. 
green slates like those at the base of the upper group, (p. 49 P) over- 

lain as usual by reddish, purple and bluish-gray slates and flinty 
quartzose sandstones, stained with specular iron, often in connection 

with the quartz-veins which in great numbers cut these rocks, In the 

upper part of McNaughton Brook, and also in MeMillan Brook, slates 

and conglomerates are broken by masses of trap. Lower down in the 

latter brook the conglomerate again gives place to gray and dark slates 

and quartzitee, containing specular iron and ankerite; and the same Iron ores. 
sequence will be observed on the west side of Lochaber, along Roman 

Valley and other contacts still to be described. 


MIDDLE GRAY SANDSTONE AND SLATE GROUP. 


To the upper part of this group, or the lower part of the next, belong Reasons for 
probably the green and rusty slates just described in McNaughton a fourth group. 
Brook. As they here underlie the red slates, all the gray beds being 
wanting; but sometimes, as in the McAra’s Brook belt, are not found 
with them; and as they are also absent from the great band of gray 
sandstone and slate along the East River of Pictou, they perhaps con- 
stitute a distinct group. This can no doubt be determined further 
west, and in the meantime they will be included here. 

Although plant-remains are not absent from the lower and upper Fossil plants. 
groups, they are nowhere so abundant as in the intermediate group 
which includes the beds of Tracadie and Rivorsdale, from which plants 
were collected by Messrs. Weston and Robert. The greenish argillite 
and flinty sandstone, gray, quartz-veined, white-weathering sandstone 
and grit, above the railway bridge in Little Tracadie River, perhaps 
belong to this group, and are also found at Grosvenor,* at the head of Grosvenor. 
the Mathy Settlement and at the outlets of Summers Lake. 

Below the still waters in the north branch of Tracadie River, and in Tracadie River. 
other neighboring brooks, bluish-gray and greenish, somewhat nacreous 
slates alternate with bands of quartzite; and on the road from Upper 
Big Tracadie to Boylston, with conglomerate and quartzite. In the 
colored settlement at Silvey Brook, and also at the head of Brymer 
. Brook, the slates are bright sea-green. In Tracadie River, above 
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* Geol. Survey Report for 1879-80, p. 43 F. 
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Upper Big Tracadie post-office, light-bluish and greenish-gray pearly 
slates or shales are interstratified with bands of the most coherent 
quartzite and greenish-gray nut-conglomerate. Blocks of diorite were 
also found, but not in place. In Silvey and Hurlbert Brooks these 
rocks are full of quartz-voins, and the slates of the barrens between 
Five Mile Lake and the Mathy Settlement, and in Meagher Brook, 
contain veins more than one foot thick. Above McGillivray's mill, 
bluish-gray slate and quartz-veined quartzite undulate in gorges with 
cascades and pools, being sometimes curiously rippled. In the cliffs of a 
brook from the westward, below the above mentioned post-office, light 
bluish-gray micaceous slate is associated with shaly, fine, flinty sand- 
stone, full of small veins of quartz containing ankerite, which weathers 
rusty. In a dark shiny slate with a few such veins, search was made 
for gold in a shaft twenty feet deep. 

On the north side of Guysborough Harbour, near Brymer Brook 
(Sheet 24 of Geological Survey Report for 1882-83-84), the hills show 
outcrops of slate, with veins of milky quartz, which in the brook are 
associated with felsite and trap, bluish-gray shaly limestone, coarse 
gray quartzite and grit. 

In Paul Leet’s Brook, not far above tidewater, a vein of quartz, one 
foot thick and less, runs in the bedding of sea-green argillites. 
At the falls and cascades higher up, greenish and dark-gray slate and 
sandstone veined with white quartz, contain blotches of ankerite or 
ferruginous calcspar, sometimes six inches thick. Some of the veins 
show masses of quartz six feet wide, but not continuous, displacing the 
beds. The rocks are in part so mixed as to form a breccia, and are 
associated higher up with greenish conglomerate. 

In Brandy Brook a considerable display of quartz-veined quartzites 
and slates is seen, and also on the upper reaches of Tracadie, Guys- 
borough and Afton Rivers and the Monastery Brook about Merland 
and South Merland. Above Merland school, flinty sandstones contain 
argillaceous, softer, ferruginous nodules about the size of a hen’s egg. 

In the branch of Guysborough River flowing from Gavin’s Lake, are 
bluish and reddish-gray, flinty quartz-veined quartzites. From the 
confluence with a branch from another lake, greenish-gray slates, cut 
in the bedding and across it by quartz-veins, continue as far as the 
road at the head of this lake and to the post-office at South Merland. 
In the main stream above Mira Falls, strata resembling those of the 
Monastery Brook are seen. High cliffs overhang the falls and the 
gorge below, in which dark gray slates, associated with flinty sand- 
stone and quartzite, have been quarried. The pieces of coal said to be 
found in the river are, probably, derived from the drift, which is largely 
composed of soft Carboniferous debris. Slates which have been 
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quarried occur in all the neighboring brooks. At and above Mira 
Falls, they dip nearly vertically downstream. The concealed spaces 
are too great to admit of a section being made; but the thickness of 
strata exposed, after making due allowance for repetition by folding, is 
evidently very great. | 
In Guysborough River, the reddish and gray jointed sandstone and Mink and 
porcellanous slate seen above the Mink Brook, perhaps belong to the ae 
lower group. Atwater Brook displays light-gray, flinty quartzose 
conglomerate, grit and slate, streaked with green and rusty pyritous 
bands. In Butler’s Brook are ledges of grayish quartz-veined sand- 
stone and slate, and near Fitzgerald Lake the quartz-veins are spotted Quarts veins 
with ankerite, and have been mined. ms 
Grayish slates and quartzites are also exposed at falls and cascades, Monastery 
cliffs and rapids above Durney’s sawmill, on tho Monastery Brook. ie) 
From these rocks below the mill, a collection of fossils, made by Mr. Fossil plants. 
Weston, and examined by Sir J. W. Dawson, yielded “‘ Lepidodendron 
corrugatum, Stigmaria rootlets, and remains of ferns, perhaps Cyclop- 
teris Acadica,” forms supposed to be characteristic of the Lower Carbon- 
iferous (Horton Series). 
Gray slates aro in the Merland road, from the Monastery road east- 
ward; while the red rocks to westward of the fork are probably 
higher. Grayish slates and quurtzites, including the bright-green 
slates of Silvey Brook, occupy the Afton road for some distance. In Afton River. 
Afton River, immediately below Boyle's at Upper Afton, the slates of 
Durney’s mill are found exposed, and overlain toward Flynn Lake and 
New France by the upper red rocks and by Carboniferous strata. At the 
<ross-roads at Healy Lake and at Delahanty’s, green and gray pearly 
slates, with red bands, indicate the upper part of this group. 
Following down Afton River, from the outcrops mentioned above, 
gray slates and sandstones at the road contain minute elongated, car- Fossil plants. 
bonized markings of plants, probably rootlets. Lewer down, jointed, 
flinty, reddish and greenish micaceous shale and flaggy sandstone are 
associated with whitish quartz-veined quartzites. ‘ Underlying Car- Gontsct with 
boniferous mar] and conglomerate in the west branch are white and red 
irregularly-bedded quartzite and slate, belonging apparently to the 
highest group. Some distance to the southward, between Keys Lake 
and Black River, the junction of the middle and upper groups is again Junction of 
recognized in outcrops of reddish quartz-veined slate, gray and upper groups, 
greenish pearly slate, compact and fine-grained sandstone, and 
rusty-weathering gray slate and sandstone like those of South 
River (p. 55 p, line 14); and again, near Caledonia Mills, Hughie's 
Lake, and Alder River post-office, the rocks at all these places 
being spotted with specular iron ore. From MHughie’s Lake Iron ore. 
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westward to South River, only a narrow belt of the green slate 
and hæmatitic sandstone or upper part of this group appears, the gray 
slates having been removed by faulting or denudation; it again 
widens in the direction of Goshen and Lochaber, and includes a great 
thickness of plant-bearing strata. The green slates, when in contact 
with masses of trap, are altered i nto a rock resembling soapstone or 
serpentine. 
South River of The greenish and bluish-gray slate and sandstone near the foot of 
Antigonish. South River Lake are probably of the same age. On the east side of 
the lake, a great part of the road is occupied by blackish coarse diorite, 
Diorite. crumbling to a brown or rusty sand, and having altered the slate and 
sandstone with which it is in contact. 
McPhee’s mill- At McPhee’s mills, purple slates of the upper group occur. Im- 
prock: mediately above the road a wild and beautiful rocky gorge shows 
quartz-veined white-weathering quartzite and purple slate, underlain 
higher up by bright-green and gray slates and flinty sandstones, some- 
Quarts vein. times graphitic, containing large irregular masses of white quartz: 
Iron ores. covered with films and spots of specular iron. About a mile above the 
mills, soft greenish slates enclose small lenticular layers of brownish fer- 
ruginous limestone or ankerite, and in other respects strongly resemble 
the rocks of Guysborough Harbour (page 56). In the branches from 
the south, as already stated, the lower conglomerate comes nearly 
to the main brook. In the eastern branch of the large brook from 
H. McDougall’s on the north side, reddish and greenish flinty slates, 
dip 161° < 79°, are veined with calespar and quartz, and asociated with 
° bluish-gray, micaceous, pearly slates, holding a very obscure Psilophyten 
and dipping 325° < 85°. In the branch to the westward these rocks 
show the sume changing dip. The fact, therefore, that the slates and 
quartzites seen nearest the conglomerate seem often todip under it does 
Pyritous veins not prove that the former is older. The pyritous veins of these two 
De brooks have been mined, and indications of specular iron also followed. 
Red slates follow the road to the westward, but conglomerate is in 
place 325 yards west of the road to Vernal, Red and greenslates, with 
hard bands and rusty-weathering slate and sandstone, extend thence to 
John Chixholm's, being succeeded everywhere to the northward by the 
upper red slates. 
South River From their contact with the upper group at McPhee’s mills, greenish 
rene: and gray slates run up South River and along the west side of South 
River Lake to Goshen. Near the outlet, and in the brook from the 
westward, they consist of yellowish, silvery and greenish-gray slates 
Pyritous quarts and quartzites intersected by threads of quartz, full of pyrites and 
re: often micaceous. On the lake shore, below the church, gray quartzites 
one with veins of quartz and specular iron, are interrupted by trap and 
diorite. 
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In Hattie’s millstream, at the mill above the road, bluish-gray, very Hattie’ smill- | 
am. 


flinty slate dips 346° < 55°. . The dioritic and syenitic rocks of this Sra rocks, 
neighborhood are very crystalline and gneissic. At the Polson’s Lake Done Laka 
copper mine the detritus is dark slate, veined with quartz, which has PPer mine. 
been dug in one of the pits behind the main shaft; whereas in others 
it is the light-gray siliceous argillite, which in the outlet brook is 
associated with dark-gray argillite and micaceous sandstone, with 
impressions of fucoids. On the south side, at the foot of the marsh, 
is a hill of greenish-gray quartzite, greatly broken and spotted with Fuooids. 
specular iron, interstratified with wrinkled slate, veined with epidote, 
and probably in the vicinity of intrusive rock. On the hill further 
east, the wrinkled slates are composed of a mixture of quartz, felspar 
and hornblende, cut by dykes of black hornblende-rock. Blocks of 
these rocks extend to the outcrop of whitish marble, and nearly to the Marble. 
lake. 

. On the road from South River Lake to Copper Lake, greenish slate 
and sandstone are again seen; to which, between Copper Lake and 
Lochaber, the upper red slates and quartzites succeed. Atthe lower 
end of Copper Luke, vory dark, almost black, argillaceous sandstone, 
in thick and flaggy beds, contains geodes of specular iron. In the Iron ore. 
brook near Ireland Lake, reddish sandstone, flinty argillite and dark 
bluish-gray papery argillite, containing blotches of quartz, are in 
contact with gray and greenish trap and diorite, with threads of 
specular iron. Gray Devonian slate apparently occupies all the road Goshen. 
through Goshen to the mill at Pringle Lake, where blocks of 
Carboniferous grit abound ; and grit is unquestionably in place at the Junction of 
South River road. Out Tato’s and McDonald’s road to the eastward, Co ooniraroas: 
Devonian slates are probably present past the first house and to the 
brook about 300 yards from the main road, beyond which Carboniferous 
rocks begin. There can be here no mistaking the change from Carboni- 
ferous to Devonian. On the road at the lake west of Pringle Lake, is a 
hill apparently of slate; but the boundary to the westward is obscure. 
In the brook which follows the road from Goshen to South Lochaber, 
however, gray and whitish slates and quartzites resembling those of 
Birchtown, Clinton and Pirate Harbour are well exposed and contain Fossil plants. 
obscure fragments of Psilophyton. In a large branch from the south- 
ward is a quartzose conglomerate, with pebbles as large as a plum. 
In another branch are small bands of bluish shaly limestone containing |, stone and 
specks of copper pyrites. They are first seen on the Sherbrooke road copper ore. 
near the head of the little lake between Lochaber and Two-Mile Lake, ; ochaber and 
but between this point and Sandy Lake are doubtfnl. Between T"o-Mile Lake 
Lochaber and the head of Two-Mile Lake the land is low and swampy. 
In Hattie's Brook, the first outcrops are whitish granular quartzite or 
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Hattie’s Brook. altered grit, like that seen on the road to Goshen from the foot of 
Lochaber. At the end of the clearings, a thick band of gray, micaceous, 
fine sandstone is followed upstream by greenish shales or slates; and 

Hares: still higher by large outcrops of white flinty quartzite on barrens as 
rocky as those of Grand River. Above a small pond and haymarsh, is 
a cliff of greenish and gray, micaceons, fine, flinty sandstone, splintery, 
white-weathering, rusty in places and spotted, like the quartzites of 
Loch Lomond, with minute traces of specular iron in the joints. This 
outcrop is not far below Hattie’s Lake, on the shores of which the 
rocky barrens end and there is a clearing on good soil. In the brook at 
the head of the lake, dark bluish-gray, flaggy and slaty micaceous 
argillite or very fine sandstone is followed by dark slates, underlain by 
greenish-gray, fine flinty sandstone and arenaceous shale, containing 
large scales of mica; and by white quartzite and grits, as far as Hugh 

Country Har- McMillan’s clearing. ‘In County Harbour River, above Eight Island 
Lake, gray, compact micaceous quartzite contains minute veins of 

Argyle. quartz. On the roads south of Argyle, on that to Duncan McIntosh's 
and on those toward Goshen, similar rocks are cut by small dykes of 

Junction of _ trap. About a mile west of Yellow Lake, the boundary of the gray 

Carboniferous. argillaceous Carboniferous sandstone and Devonian slates is seen. 

The rocks of Erinville and Salmon River have already been described. 
The higher green strata are not seen, being probably covered by the 
Carboniferous. At the contact near the confluence of the north 
branch, the difference between the Devonian micaceous sandstone 
and bluish-gray wrinkled slate and the overlying Carboniferous sand- 
stone is as unmistakable as at Pringle Lake. 

Lochaber. The contact between the upper red slates and green slates is well 
seen on the roads in Middleton, at the foot of Lochaber, and on the 
west sido of that lake, the latter being associated with dark bluish-gray, 
pearly, friable slates, like those of Copper Lake, and with rusty-gray 

Traces of iron argillite and sandstone, spotted with specular iron and veined with 
calcspar or ankerite. The dip is south-easterly or north-westerly at a 
very high angle. 

Devonian and In Boggs Brook, near the head of Two-Mile Lake, not far above the 

in Bogss Brock, road, are reddish and greenish flinty sandstone and grit, probably 
Carboniferous. Higher up, at the picturesque old saw-mill, are flinty 
grits like those on the Goshen road and at Hugh McMillan’s, perhaps 
also Carboniferous ; but in a small branch above the road are dark 
bluish-gray, papery Devonian slates, succeeded in the main brook by 
coarse rocks, probably Upper Devonian. 

Bilurian and Further north, McNab Brook traverses both the middle and upper 

McNab Brook, groups near their contact with the Silurian. Near the road, the red 
argillites and quartz-veined quartzites of the latter form cliffs with 
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a series of falls and cascades of great beauty. At the top of the falls, 

where the brook approaches the track to Murphy’s, gray shales contain Fossil plants. 
Psilophyton and obscure ferns. Downstream, the few outcrops indicate 

the usual succession above these shales—greenish and cream-coloured 

pearly slates, with veins of quartz, sometimes eighteen inches thick, Quarts veins. 
which contain chlorite but no metallic matter, overlain by red slates. 

The slates upstream, where the brook crosses the track, are obscure, 

and may be either Devonian altered by traps, or older. The greater 

part of this track is in the greenish slate found everywhere in the 
neighborhood from Peter Murphy’s eastward to the little lake and 
north-eastward to the head of Callahan Brook. Where Callahan Brook Callahan Brook 
becomes rapid, compact, flinty, splintery, greenish and bluish-gray Antigonish. 
slates form cliffs, down which the water tumbles tumultuously twenty- 

five feet in cascades and a fall, which have cut a ravine with walls more 

than fifty feet high, through the mouth of which a man can barely 

squeeze. If the slates are, as above suggested, Devonian, the light- Ago ofthe 
colored and reddish compact and granular quartz-felsite and syenite 

of the neighborhood would seem to be newer and intrusive. 

Overlying the felsites in Jordan Brook are highly graphitic slates, anode cal 
so black as to have been dug for coal; followed downstream by white, in Jordan 
flinty quartzite, like that of the Goshen road, and by quartz-veined, R, St. Mary's. 
pyritous dark slate and bluish-gray, flinty, micaceous sandstone and 
grit. About twenty yards below the fork above the settlement is an 
exposure of greenish-gray slate; while flinty, purplish altered sand- 
stone, perhaps Carboniferous, is found along the west side at the McKay Brook. 
settlement. In McKay Brook, also, above the St. Mary’s road at the 
tannery, bluish-gray and black slate occurs, as well as in the country 
to the eastward. 

The northern boundary of the Devonian belt, which extends along Southern 
the East Rivers of St. Mary’s and of Pictou, is well defined, whereas the Doveatan and 
junction with the Carboniferous on the south is often obscure, owing sees 
partly to the barren, unsettled character of the country, and partly to 
the similarity of the gray slates and quartzites to the shales and sand- 
stones derived from them. In general, however, this boundary, as 
shewn on the map, may be taken as correct; it is seen more or less 
distinctly on the track which runs westward through the barrens from 
Newtown, as well as in the various brooks. In this belt none of the 
greenish pearly slates seem to occur, nor the red rocks of the upper 
group. 

From the confluence of Black Brook, flinty, coarse, white glassy Best River of 
quartzite, like that of the Goshen road, the foot of Lochaber, Grand 
River and Clam Harbour barrens, extends in fine cliffs for some 
distance up the East River of St. Mary’s. The flinty quartzite and 
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dark argillite of the road to north and east belong probably to this 
group, and for a great distance to the westward the road forms the boun. 
dary. Immediately south of David A. Sutherland’s, barrens as rocky 
as those of Grand River show blocks and outcrops of coarse, quartz- 
veined, rust-spotted grit or quartzite, well seen also in Sutherland's 
Brook, below the fork of the branches from Long and Elbow Lakes, 
associated with gray argillite, breaking into irrregular pieces a foot 
long and two inches wide. At the fork, gray and blaish-gray crumbly 
slates contain obscure Stigmaria rootlets, and are overlain by thick beda 
of white-weathering, flesh-red and white grit or quartzite, containing 
quartz-veins, seldom large, running in all directions and very numerous, 
Immense ledges of quartzite occur in various parts of this district and 
around the lakes. The cliffs at the cascades below the fork mentioned 
above show gray, fine argillaceous micaceous sandstone, mixed with 
the finest and most flinty quartzite, flecked with specular iron in the 
joints. In the branch from Gunn Lake, and again, above this lake, are 
ledges of white, glistening Grand River quartzite, varying from 
compact to coarse, pebbly grit, breaking into innumerable, irregular, 
angular pieces, usually smaller than a hen’s egg, and fit for macadamiz- 
ing roads. In Sutherland’s Brook, the first rocks of the cliffs at the 
cascades below this branch are greenish-gray and gray flinty sand- 
stone and slaty argillite, the more shaly portions, particulary the gray 
beds, yielding fragments of plants. Fine, micaceous, quartz-veined 
sandstone, and red and green mottled argillite, flinty grit or quartzite, 
with lines of jointing that might be mistaken for bedding,—in alternate 
thin bands, or in great masses, sometimes finely rippled, but generally 
splintery and difficult to examine,—are sucveeded lower down by bluish 
and greenish-gray, smooth-bedded, micaceous argillaceous shale, inter- 
stratified with fine-grained, micaceous, quartz-veined sandstone and 
grit, and with layers of dark-gray graphitic shale, from which Mr. 
Weston collected a large number of badly-preserved plants, which 
resemble rhizomes of Psilophyton.* In a bed of white, flinty, coarse 
quartzite, not far above the confluence with East River, is a fine 
Stigmaria, surrounded by graphitic matter. The quartz-veins carry 5 
small quantity of ankerite. Similar outcrops occur both above and 
below the confluence in East River, are also displayed in unbroken cliffs 
in the gorge above Campbell Brook, and below the Garden of Eden pass 
into a nut-conglomerate, forming the walls of the gorge with ita nearly 
vertical beds. As exposed everywhero about the lakes south of East 
River, these rocks present no features of special interest; their dip 
is indicated on the map. The strong resemblance to the Dadoxylon 


NewBranswick sandstone of New Brunswick scarcely needs to be again pointed out. 


*Determined by Sir J. W. Dawson. 
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Bare ledges of white quartzite and flinty conglomerate, with large Eden and 
pebbles of white quartz, occur in the barrens southwest of the Gut Beet Lakes. 
and of Beaver Lake, and strike across the road from Sunnybrae to 
Caledonia. The gray, shaly and flaggy graphitic quartzose rocks west 
of the head of Eden Lake are probably of this age. 

. Inthe East River of Pictou, below Kerrowgare, bluish-gray and East River 
blackish, contorted, pyritous, graphitic, polished slates, greatly broken, Graphite 
contain veins of a rusty mixture of calespar and quartz resembling those" aaa 

of Roman Valley and of Deyarmond’s at Pembroke, near Stewiacke 

River. They strike down the river, and are seen in other brooks from 

the southward. In the mill-brook, a mile and a half above Sunnybrae guanyhrae. 
bridge, they are exposed at the mill, too much cleaved to yield fossils, 

but succeeded in cliffs higher up by quartzite, sandstone, and grit, 
interstratified with bands of greenish and bluish-gray micaceous slates 

and flags, containing numerous markings of Psilophyton allied to Fossil plants. 
P. glabrum and P. elegans, and obscure Cordaites.* In the branch from 

the westward, these strata are associated with greenish and reddish 

soft shales, spotted with hematite; in places the sandstones are Hematite and 
traversed by veins of limonite, one of which, about four inches thick, ""™°""* 
cuts across the stratification, is mixed with sandstone into a sort of 

breccia, and throws threads through it. Black slates are found in other 

branches of the East River, nearer Bridgeville, but have not yet been 
examined. 

The track from Sunnybrae to Archibald Cameron’s house, at the Wort River of 
West River of St. Mary’s, crosses good exposures of Devonian rock, 
about a mile south of Peter Cruikshank’s house, where they consist of 
white quartz-veined quartzite, bluish-gray micaceous slate, and spotted 
red and green slate, the quartzite being cut by small veins of limonite, fron ore. 
and stained blood-red, as in Sutherland’s Brook. The country is more 
or less barren throughout, covered with blocks of quartzite, which has Barrens. 
sometimes a slight pink, sometimes a bluish-gray or purple tinge. 

The greenish-gray, flaggy, micaceous sandstones, near the logging- 

camp, at the crossing of Bryden Brook, with gray and rusty layers, Junction of 
full of comminuted plants, are probably still Devonian, although im- Cerboniferous 
mediately beyond, the blocks of gray conglomerate are Carboniferous, Brook. 

On the roads about Trafalgar, toward Lorne, and in the vicinity mrafalgar and 
of the French settlement north of Ellen Brown's Lake, slates and 1™e- 
quartzites underlie rocky barrens of great extent, very little of the 
land being fit for cultivation. At West Branch Lake, however, 
blackish slate begins, and the country is better. Near Nelson's, they 5, tion of 
are overlain by Carboniferous rocks, a bolt of which extends down the Devonian and 


at Trafalgar. 
* Determined by Mr. Ami. 
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West River, having the granite and whin of the gold-bearing series on 
the south. : 
Along the Intercolonial railway, from West River station, about 
314 miles from Pictou, westward to beyond the 33rd mile-post, 
only a few blocks of white-weathering sandstone and greenish quartz- 
ite are seen. Then begin smoothly-bedded, gray argillites, with bands. 
of rust-spotted flinty sandstone, full of Cordaites; and still further 
west, overlying these, are gray shale and sandstone, containing prostrate 
trunks of trees, the sandstone predominating. These are precisely 
like the rocks of the barrens near the Garden of Eden, and are overlain 
by similar rocks, interstratified with layers of red and green crumbly 
shale, and thin bands of dark shale, containing plants and trees. Good 
exposures of reddish and greenish shale and sandstone, having occa- 
sionally the texture of underclay, are found near the 34th mile-post; 
these rocks are not unlike the Carboniferous rocks near Wallace bridge 
and include blackish and gray argillite, with layers of flinty sandstone, 
About 300 yards west of the 34th mile-post is a cliff of blackish car- 
bonaceous shale, full of small hollow concretions of iron-stone in 
numerous thin layers, seldom exceeding half an inch in thickness, the 
intervening layers of cordaite-shale being from one to two inches thick. 
Above these follow flinty, ochre-spotted grit, quartzite and shale, suc- 
ceeded by red and greenish shale, with bands of quartzite, at the 35th 
mile-post. From these rocks Messrs. Weston and Robert collected 
Lepidodendron corrugatum, Stigmaria ficoides and stipes of ferns.* They 
extend to the westward in rocky barrens, and include a band of siliceous 
underclay, with Stigmaria and erect trees. The highest strata occur at 
the siding and 36th mile-post, the dip varying from 316° < 53° near 
West River to 355° < 68° at the top. Ifthe sequence is unbroken, as 
seems probable, the thickness cannot be less than 6,065 feet, nearly all 
of which is exposed, the railway running nearly due west. For about 
a mile and a half further, these rocks are repeated; they are then ob. 
scure, the dip being reversed at an angle of 80°, at a probable fault, 
but decreasing again to 40° near the 39th mile-post, where the iron- 
stone band again reappears, and the measures are again troubled for 
some distance. About three-quarters of a mile east of Riversdale 
station is a band of greenish and gray crumbling, impure, rubbly 
limestone, quartzite and calcareous shale, from the vicinity of which 
Messrs. Weston and Robert obtained a new species of Calamites of great 
interest, with leaves and fruit, and a Sphenopteris.f With the plants 
are also found at many places good specimens of Anthracomya 


* Determined by Sir J. W. Dawson. 
t Determined by Sir J. W. Dawson, who considers the rocks as probably Lower Carboniferous 
or Millstone Grit. 
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(Naiadites) elongata and A. levis. At the 40th mile-post, half a mile west 
of Riversdale, the dip is 161° << 60°, at the beginning of a continu- 
ously ascending section, which shows 3,531 feet of alternations of gray 
and brownish flinty quartzites and slates, furming a very barren 
country, and no doubt a repetition of the section* east of Riversdale; 
overlain by 6,468 feet of red beds of the upper group, the summit of Reg rocks of 
which is reached at the shanty, half a mile west of Union station. ne getup at Union: 
Beyond the shanty these upper beds are, for a mile and a half, repeated 
in descending order; they are then folded or troubled, covered on the Contact with 
line of the railway by red rocks of Triassic age, but run on a ridge ns 
south of Truro, where they were recognized by Dr. Ells.f 

On the road south from West River station are gray shales and pevonian of 
sandstones like the foregoing ; dark argillite and quartzite, containing Swick 
quartz-veins and minute seams of ankerite in the joints. 


UPPER RED SLATE AND SANDSTONE GROUP. 


The rocks of this group, on the rocky barrens along the railway, 
consist of red or brownish shales or slates, with bands of quartzite 
or flinty quartzose, glistening sandstone. As they have been examined 
only on the railway, on a road between Truro and Stewiacke, and on 
another between Pembrokef and Riversdale, they will not be again 
referred to at present. 

Upper Devonian rocks underlie tho Carboniferous in another large 
area between upper Tracadie and the College, west of Lochaber; a 
third extends from Arisaig to Bailey's Brook. 


Upper Devonian of Tracadie and Lochaber. 


On Tate’s road (sheet 22), from the contact of the Carboniferous, Carboniferous 
west of Grosvenor, red and purple quartzites and argillites extend to of Pracadie. 
the old post road. To the westward, on this road, are greenish and 
gray rocks, probably at the top of the middle group. Purple and ° 
red slates also occur on the Mathy road. In Tracadie River, at the 
Salmon Hole, is a flinty, reddish-gray sandstone, perhaps Carboniferous, 
and lower down, greenish flinty grit, traversed by minute threads of 
quartz, and passing into nut-conglomerate. If, as seems probable, 
these represent the strata of the ‘big cut” on the railway (page 71 P), 
a tongue of Carboniferous conglomerate would seem to run up this 


valley to the bridge at the post-office. 





* Acadian Geology, Supplement, p. 48, 1. 32. 
t Geol. Survey Report for 1885, p. 60 zg. 
1 Acadian a p- 560, 1. 40. 
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At Breen’s mill, on the Monastery Brook, reddish and greenish-gray 
glistening sandstone or quartzite is associated with softer, shaly beds, 
and overlain by Carboniferous limestone and red soft marl. 

At Backlands, Fraser's Grant and New France, red slates and 
quartzites abound on the brooks and roads. In Black River, below the 
old road, gray flinty argillite, dipping 111° < 50°, is underlain at the 
post road by red argillite and quartz-veined sandstone. Lower down, 
a belt of greenish slate shows a south-easterly dip; but the prevailing 
rock is red argillite. In the tributaries from Fraser’s Grant, and in 
the main river below them, red argillite, having a south-easterly cleav- 
age-dip, and greatly jointed and broken, rises into rough, picturesque 
crags. The harder bands, interstratified with the argillites, alone 
mark the dip. The river is almost continuously rocky, in gorges, 
with cascades and falls for several miles, and exposes layers of white, 
flinty, quartz-veined quartzite among the prevailing red ; below which, 
crambly red and green soft shales and sandstones, with thin bands of 
rusty limestone, indicate the beginning of the Carboniferous basin, the 
contact of which is again seen in Pomquet River, not far above the 
bridge at Meadow Green, where the Blue Cape limestone and associated 
strata rest upon reddish flinty sandstone, rusty-weathering quartzite, 
and red argillite or slate, veined with quartz, and well exposed near 
Beauly. 

Red or purple rocks, more or less argillaceous, are displayed in the 


* South River of Antigonish for three hundred yards below the bridge 


at Fraser’s mills; mounds then indicate the probable crossing of 
Carboniferous limestone. In the brook along the road to Lochaber, 
blocks of red argillite occur, and outcrops are found in all the brooklets 
from the southward. Where the road turns away from the brook, red 
slate is in place thirty yards above an old mill, with Carboniferous 
limestone one hundred and fifty yards to the westward. Abovo Fraser's 


‘mills, red or brown, scaly, micaceous, quartz-veined argillites are seen 


in South River and all its branches, as well as in the brooks running to 
Lochaber, the veins holding chlorite and crystals of transparent quartz. 
On the road from Copper Lake to Lochaber, the bluish-gray and green- 
ish rocks of the middle group are overlain by red and purple shales 
containing a little specular iron. 

In the brook at Lochaber chapel, pearly, soapy slates, of the usual 
shades of red and purple are continuous to the top of the hill, where 
they are underlain by gray, bluish-gray and green slates of the same 
character, resting in turn upon greenish and gray quartzites holding 
specular iron in the joints and veins, 

On both sides of Lochaber, red and purple and dark bluish-gray 


— 
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slates and quartzites are well exposed, associated on Crockett Island* 
with green slates and a band of Arichat conglomerate. 

In Hurlbert Brook at the saw and grist mills, a fall thirty feet high 
cuts through red slate and quartzite, dipping about 100°< 50°. Above 
the fall, the brook is rapid for some distance, then opens out into a 
marshy lake and chain of alder-marshes and ponds, above which is a fork. 

In the northwest branch, red slates dip 111°< 69°, turning more to the 
south higher up. Red slates are in all the neighboring brooks. 

In the little brooks near the foot of Lochaber, on the west side, red 
and purple slates and sandstones, quartz-veined, broken by joints and . 
containing traces of specular iron, rise into fine cliffs. 

The rocks of McNab Brook have been already described. On the 
track from Peter Murphy’s to Lochaber, the blocks of reddish altered 
sandstone which abound with others of greenish pearly slate, belong 
apparently to this group. 

Near the copper mine at the College, reddish sandstone and argillite Lochaber 
are found not far from fragmentary rocks, perhaps Pre-Cambrian ; Per mine. 
while at the mine, a greenish granular diorite is associated with cop- 
per ore, mixed with a large quantity of specular iron. On the road 
north of Angus Cameron’s, Devonian argillite is cut by intrusive rock. 

Down Boggs Brook, below the little lake, reddish-gray, fine, flinty Boggs Brook. 
sandstone and smoothly bedded argillite, with a few veins of quartz, 

are succeeded by flinty, reddish-gray sandstone and fine, white silicoons 

rock, weathering cream-colored and streaked with threads of quartz, 

well exposed at a cascade. At another, are cliffs of reddish-gray 

coarse, flinty grit and fine conglomerate, with minute veins of quartz, 

passing into coarse conglomerate, with blotches of specular iron and fron ore. 
beautiful crystalline aggregations of quartz. _ 

The gorge with cascades near the foot of the rocky portion is cut 
through flinty, fine sandstone, grit and conglomerate, the thickness of 
which must be considerable. Conglomerate also crosses the road north 
of the foot of the lake about one hundred yards from the lake road; it 
is cut by veins of quartz, and is so unlike the red-slate group, and 80 
like that at the base, that it will possibly be found to be a recurrence 
of the conglomerate of the east side of South River Lake (p. 54 Pp). 

At William McDonald’s and at John Carroll’s, red and purple slates 
are abundant. On the track between Carroll’s and Garvie Lake, felsites 
appear. 


Upper Devonian Rocks of Arisaig and Bailey’s Brcok. 
Of these rocks, at McAra’s Brook, Dr. Honeyman says:f “They are Got 
certainly not Lower Helderberg, and may, therefore, be Devonian . . . by Honeyman. 


*Trans. N.S. Inst. Nat. So., Vol. IV., p. 76. 
ss Tt Trans. N. 8. Inst. Nat. Se., Vol. ITL., D. 13. 
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Upon these, the lower Carboniferous conglomerates lie unconformably, 
. . . the line of junction being behind a mass of amygdaloid.” By Sir 
J. W. Dawson, they are also apparently regarded as Pre-Carboniferous,* 
although not separated from the Silurian. 

Succeeding a synclinal of Lower Helderberg strata, in McAdam 
Brook, f is a great thickness of indian-red and reddish-gray .soft slate 
and calcareous, micaceous sandstone, cut by veins of white barren 
quartz, with vugs holding crystals of quartz, which are found in nearly 
continuous outcrops for about half a mile, and beyond this point, at 
intervals, as far as the Hollow (“Bruin’s Highway”), interstratifiod 
with a few feet of greenish-gray micaceous quartzite, showing obscure 
remains of plants. À 

About 183 paces west of Stonehouse Brook, on the shore road, these 
rocks dip 183°< 20°, but are variable. Stonehouse Brook and the 
head of Joseph McDonald’s Brook present exposures, principally of 


McAra’s Brook red slate. Good exposures are also cut by McAra’s Brook, behind the 
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mass of amygdaloid at the shore, consisting of red, flinty, micaceous, 
jointed sandstone and slate, often concretionary, interstratified with 
greenish thick-bedded and flaggy sandstone, containing traces of car- 
bonate of copper and iron pyrites; the brook being rocky up to the 
shore road. From the latter, a collection of fossils was made by Mr. 
Weston, comprising fragments of plants and fish-teeth, not certainly 


. determinable, together with certain interesting footprints like Pro- 
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tichnites carbonarius.} 

‘Devonian rocks, broken by dykes, are found as far as the head of 
this brook, on the road to the Hollow, in all the district from the 
Hollow northward, in the valleys of Dunmaglass, but rising, also, into 
high peaks among the hills. Downstream in Knoydart Brook, below 
Dunmaglass, they are admirably displayed in a clean, beautiful valley, 
with either a rocky or pebbly floor, contained by mural crags or steep, 
mossy slopes, from which the trees meet overhead. The red argillites 
are so greatly cleaved and jointed that the dip can be obtained 
only on the few accompanying bands of reddish and bluish-gray 
fine sandstone; they are cut by dykes of fine calcareous diorite, are 
sometimes spotted green, contain greenish, concretionary, hard bands 
and nodules, are seldom pearly like the red slates of Lochaber, and 
are unconformably overlain by Carboniferous strata, the junction being 
plainly seen above John McGillivray’s mill. 

The boundaries of the different formations, closely traceable here 
and towards Ardness by excellent outcrops, are shown on the map. 


® Acadian Geology, p. 516, line 4, and Supplement, p. 49, line 15. 
t Trans. N. S? Inst. Nat. So., Vol. IV., p, 56, 
t Supplement Acad. Geol., p. 55. 











FLETCHER. ] CARBONIFEROUS, 69 p 


In the brook from the southward at Ardness post-office, soft, reddish 
Carboniferous conglomerate and marl are succeeded immediately above 
the road by red, calcareous, concretionary Devonian argillite. This 
extends, with occasional greenish bands, to the Hollow, on the slope of 
which the dip is 300° < 10° at the contact of layers of sandstone and 
argillitey while the dip of the cleavage, replaced by lines of jointing 
nine inches apart in the sandstone, is 204°< 70°, and might easily be 
mistaken for bedding. Near Vamey’s Brook, red slates surround the yamey’s Brook 
hill of Silurian rock, and high ridges on the east side of the brook 
show cleavage planes running 246° to 271°. 
The reddish-gray fine sandstone, underlying Carboniferous limestone, peijey’s Brook. 
in the east branch of Baildy’s Brook, is probably Devonian. It is 
succeeded upstream by brick-red argillite, and still higher, by traps 
and Cambro-Silurian slates. 
The red siliceous hæmatitic rock at Avondale post-office may also Avondale. 
be Devonian. 


G. CARBONIFEROUS. 


The general distribution of the groups whicb contain all the Car- 
boniferous strata exposed in this region is given at page 7 P of this 
report. 

These groups are: 


G 1m. Carboniferous Conglomerate. 
G 1. do. Limestone. 
G2. Millstone Grit. 


G im. CARBONIFEROUS CONGLOMERATE. 


The rocks of this group resemble those described in previous Geolo- Unoonformable 
gical Survey Reports* and shown to lie unconformably to the Carboni- Le RE 
ferous limestone. This unconformity, as seen at the Strait of Canso /imestone- 
and Antigonish, at Lake Ainslie, Margaree Forks and other places} is 
not merely local, as stated by Sir J. W. Dawson,f and the supposition|| 
that “a portion at least of this division is probably contemporaneous 
with the Carboniferous limestone formation” can be regarded as true 
of only a small portion of it. The great difference of thickness in so 
many places in adjoining areas cannot, in the absence of faults, be ex- 


* Geol. Survey Reports for 1875-76, p. 394; for 1876-77, p. 437; for 1877-78, p. 23 F, and for 1882- 
83-84, p. 37 x. 

t Sheets 11, 13, 14 and 22 of Report for 1882-83-94. 

t Supplement to Acadian Geology, p. 102. 

il Geol. Survey Report for 1876-77, p. 437. 
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plained otherwise than by unconformity similar to that found in New 
Brunswick, and noticed by Mr. Robb, Mr. Brown and Professor Hind* 
in Cape Breton. The whole series of Lower Carboniferous rocks in 
New Brunswick is considered at page 354 of the Report for 1876.71, 
and an unconformity between two of the divisions described on page 

Similarity to 395. In the Report for 1878-79, page 16 D, the question of the age of 

the Albert = the Albert shales, which correspond with this lowest Carboniferous 
group at the Strait of Canso, is discussed, and also their relation to the 
Devonian; and in the Report for 1885, p. 33 =, a section is given, sub- 
divisions 1, 2, 3 and 4 being of this group. 

Distribution. The principal areas of “this formation are: 1. At Tracadie and 
Harbour Bouché. 2. On the peninsula north of Antigonish. 3. At 
McAra’s Brook. 4. In the long toner extending from Salmon River 
Lakes to Trafalgar. 


1. Basa! Carboniferous Rocks of Tracadie and Harbour Bouche. 


North Canso. The strata of North Canso are described in the Report for 1879-80, 
p. 61 F, and in the present report at page 50 p. At the lighthouse, red- 
dish-gray argillite and flinty sandstone resemble the Devonian strata 
of Union station. In the little brook, up which the shore road climbs, 
a mile east of the head of Harbour Bouché, the reddish and gray soft 
shales and fine, micaceous sandstone are perhaps the same as those 
found in the railway cuttings east of the station. About one hundred 
and fifty yards west of the school, very flinty rocks, probably 
Devonian, are on the road and in the hill to the south; but two hund- 
red yards from the school, Carboniferous argillite is again on the road, 
indicating an irregular boundary. 

Little Tracadie. The land about the head of Little Tracadie Harbour, from T. W. 
Kinney’s to John Chisholm’s Brook, is very rocky with reddish-gray, 
coarse, crumbling Carboniferous grit and conglomerate. On Tate's 
road, at the railway crossing, these rocks become much more coherent, 

Quarts veins. and contain blotches and veins of quartz; and some distance south of 

evonian. the crossing are underlain by red Devonian slates and flinty quartzites, 
the former perhaps representing the firat rocks seen on the shore of 
Harbour Bouché, which are also traversed by quartz-veins, and under- 
lain by light and dark-gray papery shales, crenulated on the strike, 

Tone. passing into pure limestone and including flinty bands of greenish 
rippled sandstone, jointed into small pieces, covered on some surfaces 
with shrinkage marks and containing concretions of compact lime- 
stone; these occupy the shore for about half a mile south-east of the 
lighthouse, and are, uccording to Sir J. W. Dawson, the equivalent of 
the Horton shales. 





* Geol. Survey Reports for 1872-73, p. 178, and for 1882-83-84, p. 45 x. 
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At the grist-mill, north of. the 67th mile-post, are indefinite outcrops 
of greenish-gray, flinty, fine grit and reddish conglomerate, blotched in conglomerate. 
the joints with quartz and associated with fine argillaceous sandstone 
and shale. Similar rocks, found in Little Tracadie River and other 
brooks of the neighborhood contain pebbles of red syenite, whitish 
quartz-felsite, red fine sandstone and compact, quartzose grit or quartz- 
ite, often as large as a goose’s egg. On the railway, near tho 66th 
mile-post, are reddish-gray fine sandstone and argillaccous shale, not 
unlike the strata of Janvrin Island and Hawkesbury. In the “ big 
cut” between Tate’s road and Little Tracadie River, and also south of 
the railway on the roads to the eastward, are greenish, very flinty, 
quartz-veined grit, conglomerate, quartzites and purple slates, which 
perhaps indicate a passage to the Upper Devonian. Reddish crumbling 
argillite, at the crossing of Little Tracadie River, and again nearer 
Harbour Bouché, is associated with greenish flinty sandstone and grit 
or quartzite. At the 70th mile-post, reddish sandstone and argillite are 
found; while still further east. are rocks unmistakably Devonian— 
gray quartzites and bluish and greenish-gray slate. 

The flinty, coherent grit and argillite, immediately above the second Monastery 
mill and underlying the limestone in Monastery Brook, probably noe 
belong to the base of the Carboniferous rather than to the Devonian. 
They end about half a mile upstream, being underlain by the gray 
slates and sandstones, from which fossils were collected by Mr. 
Weston. 


2. Basal Carboniferous Rocks of the Peninsula north of Antigonish. 


The rocks in this area are precisely like those described above, except 
that, in addition, there are found small seams of coal or black coq). 
bituminous shale, which have been, to a small extent, worked; the 
conglomerate is, asarule, also more friable, although, in several places, pyies. 
cut by dykes of igneous rock; it everywhere underlies unconformably 
the limestone and piaster of the next higher group, and is well exposed 
in the brooks and on the shore. 

Indian-red coarse conglomerate and sandstone, and red and green ogden Brook. 
marl, apparently of great thickness, occupy a broad belt in Ogden 
Brook, associated with gray beds containing coal. On the shore, near 
- Cribbean’s Head, the conglomerate which overlies the Cambro-Silurian 
strata isred, gray and greenish, friable and thick-bedded, with bands of 
reddish argillaeeous shale and rusty sandstone, enclosing fossil plants 
and trunks of trees. 

North of Lakevale, similar rocks, often calcareous, contain layers of 
blackish argillaccous shale, and red and green shale, but the prevailing Black shale. 


Dyke. 


Limestone. 
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rock is conglomerate, composed of pebbles of great variety—of diorite, 
syenite, porphyry and greenish Cambro-Silurian slates, quartz-veined 
grit, conglomerate, and all the Pre-Carboniferous rocks hitherto 
described. Further north, blackish-gray sandstone and conglomerate, 
full of large scales of silvery mica, come in contact with reddish 
porphyritic trap, and are covered by twelve feet of reddish, impure, 
concretionary limestone, overlain by red marl, conglomerate, and other 


Ballantine Cove fine, concretionary layers; and, still further north, by limestone. A 


Underclay. 


Cape George. 


Fossil plants 
and fishes. 


Coal oil. 


short distance south of Ballantine Cove, coarse conglomerate, reddish + 
fine sandstone, and a bed of underclay, containing Stigmaria and 
carbonized plants, are cut by trap dykes, the conglomerate being 
noticeably altered only at the immediate contact, but containing minute 
veins of white calcspar, which also fills most of the cells of the 
amygdaloid. Some of the pebbles of the conglomerate are easily 
recognized fossiliferous Silurian rocks, while among them is also a 
whitish and ‘light-colored saccharoidal limestone, like that of George- 
ville. The extent of this formation about the cove is indicated on the 
map. The conglomerate of the cliffs on the steep, rough shore to the 
northward contains pebbles three or four feet in diameter, and is cut by 
threads of calcspar, which cross both pebbles and matrix; it can be 
easily examined at low water, the reefs extending one hundred yards 
from the base of the cliffs; it forms thesteep point of Cape George, 
extends to Indian Brook, and beyond the Silurian bosses is largely 
composed of pebbles and blocks of this series, including syenite and 
diorite, sometimes several feet in length, in a matrix of reddish nut 
and egg-conglomerate. Further south-west, the conglomerate is nearly 
vertical and overturned, much more coherent and gray, passing into 
coarse pebbly grit, and running in unbroken cliffs to Livingstone Cove, 
where it overlies Cambro-Silurian slates and conglomerate, of the 
detritus of whichit is there in great part composed. 

In Dawson’s Acadian Geology (p. 346) is a description of a number 
of fossils collected from Cape George, by Dr. Honeyman: Lepidoden 
dron corrugatum, Cyclopteris Acadica, Acrolepis and Paleoniscus. The 
shales from which they were obtained, are said to be precisely similar 
to those of Horton Bluff, and “similar shales occur further to the 
westward, holding the same fossils, and are stated to be so rich in 
bituminous matter that hopes are entertained of utilizing them asa 


Right’s River source of coal-oil.* The beds....in Right's River are probably of the 


and Morristown 


same age. In the vicinity of Morristown there are red sandstones, 
conglomerate and gray sandstone, the latter containing Calamites, 
Sternbergia, and other coal-formation fossils, and, no doubt, higher in 





*Cf. also Trans. N.S. Inst. Nat. Sc., Vol. IV., pp. 70 and 456. 
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the series than the beds last mentioned.” As already stated, these Coal formation 
beds seem rather to belong all to the same group, and to underlie the ve) 
Carboniferous limestone. Near Ogden Pond and Lakevale,* pits have Coal pits. 
been dug for coal in black bituminous carbonaceous shale, associated 
with grit and conglomerate; gray, rusty-weathering, micaceous shale 
and flaggy, false-bedded sandstone passing irregularly into the coarser 
beds and containing broken plants. Several large trunks of fossil trees, 
having the bark converted into coal, have also led to the search for 
coal on and near the shorein this vicinity. In one of the beds of gray 
coarse sandstone, a seam four or five inches thick, but only six feet 
long, tapers to a point at both ends, being probably derived from a large 
fossil trunk. | 

On the Beaver road, gray and reddish mottled micaceous sandstone 
and shale are again interstratified with black bituminous shale, worked 
for coal. Sometimes the sandstone is nearly white, weathers rusty, and 
passes into gray grit and conglomerate. The red and the gray conglom- 
erates seem to be the same, for one is always near or mixed with the 
other. On the highland of Cape George, the red calcareous variety is 
always present, and usually also in Ballantine Brook and the other 
northern streams, passing in places into limestone-breccia and traversed 
by minute veins of calcespar. 

On the barrens or commons about Greendale, Heffernan Marsh and gerrens, 
Malignant Brook are good outcrops of bluishand greenish-gray coarse 
sandstone, grit and conglomerate, like those of the shore. In Graham 
or Sinclair Brook,f the coarse rocks are associated with mottled, reddish 
and greenish sandstone and marl, containing plants; and in the branch 
called Walsh Brook, with dark bluish-gray shale. 

The land about Cape George is very fertile and well settled, although 
high, being underlain by calcareous conglomerate. The glens of the 
Cape are singularly beautiful. In Malignant Brook, at the bridge,a, 1. 4 
mile and a half above the mouth, the Carboniferous sandstones and Brook. 
conglomerates are more altered than those just described, which is 
perhaps due to the amount of folding and tilting to which these rocks 
have been subjected. The land along the road up the east side from this 
bridgeis not thickly settled, the soil being for the most part rendered 
too rocky for cultivation by blocks and outcrops of gray sandstone and 
pebbly grit, sometimes quarried for rough work in building. In the 
brook, good exposures begin not far below the sawmill at Maryvale, 
fine and coarse, thick-bedded and flaggy, gray sandstone and conglom- 
erate, very micaceous and like the rocks of the St. Mary’s Car onifer- 
ous basin, containing, among others, pebbles of red syenite, and of the 


--———_——— 


*Acadian Geology, page 349. 
tTrans. N. S. Inst. Nat. sc., Vol. IV., p. 69, and Vol. VI., p. 318. 
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red Cambro-Silurian grit of Malignant Cove. Near the mill, black, 
Coal pits. pearly, polished, graphitic, argillaceous shale has been dug for coal, and 
is interstratified with dirty greenish-gray and gray soft micaceous 
argillite, coarse grit and flaggy sandstone. Upstream, some of the 
rocks are so flinty, slaty, jointed and broken that, at first sight, they 
might be mistaken for Cambro-Silurian; the associated conglomerate 
also weathers very much like that of Malignant Cove, but is not so 
flinty, and is, moreover, interstratified with reddish fine grit, shale and 
rippled, micaceous sandstone. At the mill, comparatively soft, crumbling 
conglomerate is associated with black shale. In the north branch 
of Malignant Brook, above the road to the backlands, are outcrops of 
gray micaceous sandstone and conglomerate, sometimes nearly com- 
pact, thick-bedded, jointed and flinty, like quartzite, which, toward 
the Heffernan Marsh road, hold the black shale in which coal was 
sought. The same association of flinty rocks with more crumbly 
Resemblance to Strata has been frequently pointed out in this formation. Some of the 
Millstone Grit. beds of gray, brown or rusty-weathering sandstone could not be 
distinguished from Millstone Grit; but, there is no evidence that all 
these rocks do not underlie the limestone of Hallowell, Grant, Lake 
vale and Antigonish. Immediately above the bridge at Maryvale, 
greenish-gray fine sandstone, cut by minute threads of calcspar, is 
Black shales followed by three feet of black, calcareo-bituminous, graphitic shale, 
ne breaking with smooth, polished faces so 4s to resemble coal, and cut 
in all directions by threads of calcspar, associated with greenish 
crumbling argillite and massive, gray, coherent, coarse and fine sand- 
Fossil plants. “tone and grit, containing spots of coal and impressions of Lepido- 
dendron. Onthe old Gulf road, black shale detritus is abundant near 
the head of Malignant Brook. 
Right’s River | At the bridge on Right’s* River at Murphy’s mills, fine exposures of 
near Antigo: = eddish crumbling nut- and egg-conglomerate, dark shales and patches 
of fine sandstone are interstratified with small bands of limestone, and 
contain Lepidodendron. Up the eastern branch are outcrops of bright- 
red conglomerate confusedly bedded; and also on the road between 
Thickness. | North Grant and Plensant Valley, running up the valley far above the 
sawmill on the Eigg Mountain road. A thickness of several thousand 
feet of strata is displayed in these brooks, unless there is some repeti- 
tion by faulting; while at other places, as at Williams’ Point and the 
limestone quarry on the old Gulf road, the conglomerate is altogether 
absent, and the limestone rests directly upon Pre-Carboniferous rocks. 
Clydesdale. In the little branch at the Clydesdale school, the conglomerate, 
Copper ore. Which is for the most part calcareous, is stained green with copper, and 


* Acadian Geology, Supplement, p. 49. 
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interstratified with a band of dark calcareous shale or impure limestone, Limestone. 
at least six feet thick ; it is unconformably underlain by greenish flinty 
argillite and gray sandstone, holding pebbles of these rocks, one foot 

and less in diamoter. 

The conglomerate found in the brooks north of the railway west of Contact with 
Murphy’s mills, in a narrow belt underlying the limestone, requires no formations 
special mention: it is reddish, friable, of variable texture but usually 
coarse. The same may be said of the outcrops in Beaver River, Harts- 
horn Brook and Ohio River, which include, as usual, patches of fine 
sandstone and marl, among coarse beds, with pebbles three feet long. 

Large blocks of this conglomerate on Beaver River above the branch Outlier in 
from McEachern Lake, indicate perhaps an outlier among the older 2°" River. 
rocks. 


3. Basal Carboniferous Rocks of McAra's Brook. 


A description of these strata is given at page 89 P in connection with 
the Carboniferous section of the sea-shore at Merigomish. 


4. Basal Carboniferous Rocks of Salmon River Lakes and the West River 
of St. Mary's. 


That some doubt exists whether the rocks of this belt, in whole or in Possibly Mill- 
part, are not rather Millstone Grit, has been stated on page Pr. No sepa-*°"° 
ration into groups has, however, been found possible; the strata are 
like those just described, except that finer beds predominate ; and plants 
collected from them by Mr. Weston, on the Goshen Road, are, fccord- 
ing to Sir J. W. Dawson, characteristic of the Lower Carboniferous 
(Horton series); so that, for the present, in the entire absence of strati- 
graphical evidence to the contrary, they will be so considered. The 
structure of the numerous obscure north-east and south-west anticlines Anticlines. 
which appear to cross this belt will be indicated on the map, as 
far as they can be made out in the few outcrops. These rocks Boundaries. 
lie, throughout the entire length of the belt, on the gold-bearing series 
(Lower Cambrian) on the south, and the Devonian on the north. The 
country occupied by them is for the most part low and barren, rocky Barrens. 
or marshy, covered with innumerable shallow lakes from which long, 
sluggish, parallel streams flow a little east of south into Salmon and 
Country Harbour Rivers and into the East and West Rivers of St. Mary’s, 
the last being not far from the southern boundary of the belt from 
Glenelg westward to its termination above Trafalgar. 

In the river below the chapel at Salmon River Lakes, are gray gain River. 
coarse sandstone, grit and conglomerate, of loose texture and variable 
dip. Half-a-mile below, the dip is 237° < 5°, the sandstone being false- 
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bedded, rusty-weathering, with pebbly patches. Similar rocks, still 
lower down, associated with reddish-gray fine sandstone, dip easterly 
at a low angle, although nearly vertical a short distance upstream A 
little lower, the dip of gray grit and conglomerate is 75° < 45°; still 
lower, 31° << 40°; and again, 80° < 50° near the contact of the Devo- 
Contact with nian rocks, To confound the latter. with the Carboniferous here would 
" be impossible, the Devonian being typical Grand River quartzites and 
slates. To define closely the boundary to the eastward is impracticable, 
but the Carboniferous sandstones do not come into the Ogden clearings, | 
to the Cuilnamuc road, or probably further east than the head of the 
marshy lake below the post road. The boundary at Three-Cornered 
and Round Lakes is also uncertain, few outcrops being exposed ; but is 
evident at Pringle Lake. The conglomerate in the road at the chapel 
is a gray, rusty-weathering, coarse, friable variety, succeeded above the 
lake by gray sandstone full of silvery mica, with a variable, often steep 
dip, probably indicating faults. j 
With the gold- Overlying the whin or quartzite of the gold-bearing series in the 
bearing rook. brook flowing from Hurley Lake, come gray fine sandstones and grits: 
like those seen on the Salmon River roads, interstratified lower down 
‘with rough, coarse conglomerate, composed of pebbles and large | 
boulders of whin. In other branches of Country Harbour River, similar | 
rocks are found. The road from the beautiful Eight-Island Lake, to- | 
wards Lochaber shows for some distance bluish-gray soft argillite and | 
gray and reddish-gray fine grit and sandstone, often very flinty, veined 
with quartz, and holding graphitized plants, perhaps Carboniferous. 
The sandstones of the rocky clearings west of McMillan Lake (page 
60 Pp) are flinty, quartzose, veined with quartz and in part quartzites, 
associated with shaly and flaggy, argillaceous rocks, which are prob- 
Trout Brook. bly the doubtful rocks of the road. From Trout Brook, above the 
crossing of this road near Two-Mile Lake, Messrs. Weston and Robert 
Fossils, made an important collection of fossils from similar sandstones and 
argillites. The latter are somewhat slaty, or jointed vertically at 
irregular, short intervals apart, so that pieces break out, two inches 
long, two wide, and three-quarters of an inch thick, and smaller. No 
true slate is found among them, but all are somewhat altered and have 
a flinty ring when struck; not far above the bridge, and extending a 
short distance above a ten-feet fall, beyond which the banks are low 
and the stream swampy, the more sandy beds contain a large quantity 
of mica, dipping upstream at a very low angle. The plants deter- 
mined by Sir J. W. Dawson are Lepidodendron corrugatum, plentiful; 
Stigmaria, probably rootlets of the above species ; Cyclopteris (Aneimites) 
Acadica, Sphenopteris, not determinable but like S. artemisifolia. Large 
numbers of Cythere were also detected in the shales. 





FLETCHER. ] CARBONIFEROUS. T7P 


Southward along the post road, these obscurely slaty rocks yield the Sherbrooke 

blocks so largely "used in building walls hereabout; they strike along” 
the road for some distance past Fisher's mills, and dip at a very high 
angle toward the river. At the mill-dam, however, in the river and at 
the road, they turn at right angles and dip nearly vertically down 
stream, extending thence to the head of Two-Mile Lake. Round the 
foot of this lake, and for some distance along the west side, no rocks 
are in place, but the detritus is the same as that near Fisher’s mills. 
In the brook near the head of the lake, reddish and greenish, tough 
argillaceous shales dip 137° < 18°, associated with flinty, whitish, 
rusty-weathering sandstone and grit, composed chiefly of quartz, with 
blocks of which the ground is covered. Around the shores of the 
little lake emptying into this brook, the land is also very rocky. 

In the first little branch of Boggs Brook (page 60P), above the Boggs Brook. 
road, reddish-gray and gray flinty micaceous sandstone, grit and 
argillite dip 228° < 27°, resembling the rocks of Hugh McMillan’s and 
Trout Brook and also those of the barrens in the neighborhood of St. 
Peter’s. In the main brook, nearly opposite, similar strata, containing 
plants, dip 162° < 82°. Upstream, gray, greenish-gray and reddish, 
jointed, flaggy, micaceous argillite and fine sandstone dip 176° < 80°. 
Immediately below the mill is a flinty, pebbly grit, while at the dam, 
whitish, compact quartzite dips 178° < 85°. The, outcrops on the road 
above the bridge are like those near Fisher’s mills, but strike 180°. In 
the brook flowing from the south into this brook a little higher, bluish- Devonian rocks 
gray pearly slates, with obscure graphitized fragments of Psilophyton 
represent the Devonian rocks of South Lochaber. 

Rocks precisely like the above are found in the brooks between Country 
Country Harbour Cross Roads and Melrose, sometimes in nearly hori- 
zontal bedding, at other times with a steep dip; and also between 
Eight-Island Lake and the Upper Cross-Roads, St. Mary’s, where the Resemblance to 
rusty soil, blocks of gray, fine, flaggy, rusty-weathering sandstone: aad oe 
sluggish, swampy brooks bring to mind the Millstone Grit districts 
near Sydney. In the neighborhood of Holy Hill, this formation com- 
prises gray, greenish-gray and rusty, coarse and fine, very micaceous 
sandstone and argillite, containing stems of plants; bluish, calcareous, 
micaceous shales and flags, and gray conglomerate, with pebbles of 
whin and flinty sandstone, the dip of which is variable, the strata 
being tilted and broken. 

In Big Meadows Brook, the first outcrop below the road between nay Pcs 
Lochaber and Newtown consists of whitish, rusty and greenish-gray, 
sometimes very fine.and flinty, but also pebbly, sandstone, containing 
minute veins of a mixture of ankerite and specular iron. No other 
rocks are in place for a great distance downstream, when gray and 


Dip variable. 
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reddish sandstone and argillaceous shale, micaceous, broken by joints, 
not greatly altered, and with a large predominance of the shale, are 
succeeded by reddish-gray, fine, micaceous, flaggy, wavy sandstone 
and argillite, finely ripple-marked. Down the East River of St. Mary's, 
from the confluence to the Lochaber branch, no rocks appear ; but up- 
stream, gray, flaggy, false-bedded, jointed sandstone covers the surface 
with blocks, rendering much of it unfit for cultivation. Up the brook 
from the south, opposite Neil Gunn’s, and in Greenfield, narrow ridges 
of gray coarse and fine sandstone run between the br anohes. the dip 
being surprisingly variable. 

On the east side of Mitchell Lake reddish and greenish, crumbling 
argillaceous sandstone and shale skirt a small portion of the shore. At 
the mill in the brook below, greenish shale and sandstone dip 306° < 50°, 
and thick-bedded, gray sandstone is also found in some of the branches 
flowing into the lake, associated with shales and flags. The various 
outcrops of gray, greenish-gray, shaly and massive quartzose sandstone 
and grit which occur throughout this district do not require special 
mention. In no place are the exposures sufficiently good to yield a 
continuous section. 

The rocks of Whidden Brook are like those of Big Meadows Brook. 
Fisher’s mills, and the brôoks at the head of Two-Mile Lake. 

Nearly all the tributaries of the West River cut through rocks like 
the foregoing, but only a few of these need be specified. In Archi- 
bald’s mill-brook and Glencross Brook are gray and reddish sandstone 
and coarse conglomerate; in Clark and Indianman Brooks, gray and 
whitish, rusty-weathering, flinty, shaly and flaggy sandstone and con- 
glomerate, with reddish and greenish shaly bands. 

In Donald McDonald’s Brook, below Hattie’s bridge, gray fine and 
coarse sandstone and slate full of broken plants, contain many layers 
of light-gray, rusty-weathering clay-ironstone, one inch thick and 
less, streaks of coal and dark shales, with films of calcspar. 
They extend up to the contact with the Devonian slates and quarzites. 
In Sutherland’s Brook, are similar alternations, mostly of coarser beds. 
Hattie’s Brook and Lake show gray, coarse, coherent sandstone, red- 
dish-gray, compact, altered sandstone, dark greenish-gray ferruginous 
argillite, reddish and bluish-gray argillite, succeeded, upstream, by 
slate and quartzite, with minute quartz-veins. These rocks, for the 
most part coarse, are found at intervals on all the roads and in the 
river and brooks. In the Big Barren Brook, for some distance above the 
river, good outcrops of coarse sandstone and conglomerate are followed 
by finer sandstone and shale, full of Lepidodendron and Cordaites, and 
again by coarse grit. The pebbles of the conglomerate are derived 
principally from the gold-bearing series, Near Bryden Brook, on the 
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track from Sunnybrae (page 63 P), a gray, coarse, friable con- 
glomerate, contains pebbles, as large as cocoanuts, of rocks seen 
higher in the brook and described as Devonian. 

The conglomerate is probably only in patches in the sandstones and 
shales of the river at Archibald Cameron’s, which consist largely of 
dark argillaceous shale, sometimes very coaly, greatly jointed and Coaly shales. 
coherent, but without quartz-veins. Higher up the river, below a 
dam and not far from Trafalgar, are fine outcrops of gray coarse grit 
. and conglomerate, largely composed of pebbles of the underlying 
granite and gneissic rock, and succeeded upstream by reddish-gray 
fine and coarse pebbly sandstone in rocky ledges. In the vicinity of 
Ellen Brown's Lake, this sandstone is again met with, not far from the 
contact of Devonian quartzites and slates. 


G 1. CARBONIFEROUS LIMESTONE. 


A perfectly well defined base for this formation is given by the Blue 
Cape limestone, the outcrops of which, to the westward, at North 
Canso, Pirate Harbour, Lennox Ferry, St. Peter’s, the Bras d’Or Lake, 
and other places have been already described.* It is overlain, at no Limestone and 
great distance, by an important belt of gypsum, and rests unconform- 
ably upon all the formations from the Pre-Cambrian to the Carboniferous 
conglomerate. The contact of this limestone with the Devonian rocks 
of Guysborough Harbour has been already referred to.f At another 
point, at the mouth of Ingersoll Creek, the limestone is gray and red- 
dish-gray, impure and concretionary, often shaly, contains hematite, 
and is mixed with conglomerato. 

Another patch of limestone, not indicated on sheet 24,{ is found on 
the shore road, at the north end of the bridge over Steep Creek, steep Creek. 
underlain by greenish, flinty, quartz-veined sandstone and conglomerate, 
by a considerable thickness of brown, red and green, mottled, splintery 
shales, and by black, friable argillite or slate, with brown, calcareous 
concretions, becoming more flaggy and sandy at the base. 

The limestone on the shore at North Canso, is apparently overlain North Canso. 
by indefinite outcrops of greenish crumbly argillite and papery shale, 
with a band of red and green mottled shale; although the dip is so 
irregular that the exact relation of the different beds is obscure, the 
first rocks to the westward dipping 275° < 33°, the limestone, after a 
concealed interval, dipping 325° < 19° to 340° < 25°, and the under- 
lyiug greenish flinty quartzite, in which it fills a depression as on the 
opposite side of the Strait, 0° < 19°. 


* Page 50 e of this Report; Acadian Geology, p. 850; Geol. Survey Report for 1879-80, p. 56 r, 
61 r, etc. 

t Geol. Survey Report for 1879-80, p. 69 F. 

t Geol. Survey Report for 18 2-83-84, 
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Blue Cape From the outcrops at Cape Pond and Blue Cape, the limestone 
limestone . : 
traceable un- passes under the sea to Barrio Head, running thence unbrokenly to 


FR the head of the Ohio settlement, about thirty-one miles, thence by 
St. Joseph, James River and Antigonish 10 Morristown, twenty-six 
miles further; it reappears on the shore at Knoydart* and runs abont 
eight miles to Avondale, where it is overlapped by Millstone Grit as 

Folds. far as the margin of the Pictou coalfield. In the Antigonish basin it 
is frequently repeated by north-east folds, which will be readily under- 
stood from the map, some of which bring up Pre-Carboniferous strata. 

Outliers. Outlying patches occur also at the College, at Hallowell Grant and 
Doctor’s Brook, and a narrow belt extends up the East River of 
Pictou from Springville to Sunnybrae. 

Tracadie lime- Antigonish Basin —At T. W. Kinney’s, southwest of Tracadie Har- 

cn bour, several hundred tons of limestone have been quarried and burnt. 
The lime makes an excellent mortar with two-thirds sand, and has 
also been used with good effect on wheat- and grass-land. The lime- 
stone is bluish-gray, shaly and thick-bedded, oolftic and veined with 
calespar. About Giroir’s and Black Bridge, at the head of Tracadie 
Harbour, are several outcrops of reddish and green fine coherent 
sandstone, gray dirty limestone and purplish-weathering soft sand- 
stone. On the shore at Barrio Head, are beds of greenish calcareous 
shale with nodules of more or less impure limestone; gray smooth 

Shellsand  calcareo-bituminous shales holding obscure shells; red and green, 

me mottled argillite, jointed and ripple-marked; and reddish and gray 
sandstone, wavy and false-bedded, too shaly for building, containing 
streaks of coal and Calamites. Beneath one band of this sandstone is 

Coal. a layer of dark argillaceous shale with rootlets, streaks of coal and 
pyrites, which has been mined for coal, and is again underlain by 
shales, which occupy the shore for some distance east, becoming in 
places dark and slightly bituminous, and interstratified with thin 
layers of red shaly sandstone and nodular masses of impure limestone. 
These rocks extend to the mouth of Little Tracadie Harbour.f 

In the Monastery Brook, above the shore road, are high cliffs of red- 
dish-gray, greenish and dark-gray shale, sandstone and marl, con- 
taining calcspar in minute veins in the bedding, in nodules, in vugs 
and in sheets in the joints. Near the monastery, these shales are 

Gypusm. associated with gypsum, underlain by twenty or thirty feet of gray 
bituminous limestone, in layers from four feet to nine inches thick, 
with fluorspar in calcspar veins. In the adjoining fields, gypsum is in 
place in mounds, white and without crystals, or saccharoidal and full 
of crystals of anhydrite. On the road to Tracadie wharf, broken land 


* Gesner’s Geology, p. 134. 
+ Geol. Survey Report for 1879-80, p. 61 F. 
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perhaps indicates also the occurrence of gypsum or limestone among 
the soft rocks, but no outcrops are met with. 

On Alexis Head, banks of gravel and boulders are succeeded by Alexis Head, 
cliffs of red, gray and greenish smooth shales, mottled and in alternate 
layers, with bands of fine sandstone, often beautifully ripple-marked, 
but having the ripples interrupted by small pits, which give them 
a rhombic appearance. The marls and shaly and false-bedded sand- 
stone at the west branch of Tracadie Harbour, contain broken Fossil plants. 
plants. The few outcrops between Tracadie and Bayfield, consist of payseia. 
red sandstone and shale, with green and gray bands, containing com- 
minuted carbonized plants; but better exposures are cut in the brooks, 
where the sandstones are sometimes quarried for rough building-stone. 

Afton River, below the railway, exposes high banks of greenish- Afton River. 
gray and red marl and sandstone, often like Millstone Grit. Above the 
Indian Reserves, reddish, greenish and gray smooth shales, like those 
of Black River, are associated in both branches with red coarse Cun- pevonian and 
glomerate, and overlie Devonian quartzites; while downstream are Carboniferous. 
bands of ferruginous limestone and ripple-marked sandstone. At 
Gorman’s corner, the basal limestone, wrinkled and oolitic, is in contact 
with flinty rocks. 

On the west point of Pomquet Island nearest the breakwater, gray, Pomquet Island 
greenish-gray and reddish, fine, micaceous sandstone dips 334° < 45°, 
Further north, greenish and gray arenaceous shale and sandstone show 
impressions of fossil plants. On the shore, westward from Bayfield Fossils. 
wharf, the first rocks seen are gray fine sandstone and arenaceous 
shale, rusty in spots and blackened with carbonized plants, with 
reddish-gray layors and lenticular patches of gray pea-conglomerate 
and coarse grit. But the greater part of the shore shows only wide 
beaches of fine gray sand, blown and rippled, strewn with boulders. 
Pomquet Harbour is low on the east side, from Heatherton northward Pomqnet 
nearly to the Indian chapel, where fine, gray sandstone, rusty-2*ou- 
weathering, and not unlike that of Port Hood, dips about 300° < 50°. 

Between Fraser’s Grant and the post-road to Guysborough, the Lower 
Carboniferous country towards Heatherton presents many good out- 
crops of sandstone, shale, limestone and gypsum in the brooks; Gypsum. 
these rocks are always soft and marly, and are very different from 
the adjacent Devonian strata. 

Among the red, green and gray soft Carboniferous shale, sandstone Black River. 
and rusty-weathering limestone overlying the Devonian red argillites 
in the various branches of Black River, none present any points of 
interest except the limestone and a band of gray and brownish sand- Sandstone 
stone quarried at Heatherton. The coal and underclay found near the Heatherton 
mouth of on Harbour will be described hereafter. On the road Ocal. 


Pomquet 
copper mine. 


Gypsum and 
limestone. 


Fossils. 


Meadow Green. 


Coal of South 
River of 
Antigonish. 


Contact with 
Devonian. 
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from Bayfield to Heatherton the land is good, but somewhat clayey. 
showing occasional outcrops of reddish-gray sandstone; west of Pom- 
quet Forks it is flat and uninteresting, with few rocks. Up Pomquet 
River, above the bridge at the telegraph road, ledges and cliffs of gray 
and reddish-gray fine soft argillaceous sandstones and flags, with 
green layers, rippled and wavy, are associated with red marl, and 
contain the “copper mine,”* worked some years ago, in a greenish- 
gray, nearly compact sandstone or underclay, full of plants, chiefly 
Calamites and Cordaites, partly converted into coal in thin layers or 
films, but partly, also, into gray sulphide and green carbonate of 
copper. Gray andred marl and sandstone, greenish and bluish-gray 
argillaceous shale and gray, strongly coherent shale or impure lime- 
stone, are found higher up, followed by cliffs of dark gypsum, speckled 
with white gypseous marl and impure limestone, red and grayish- 
white, crumbly, marly sandstone, cream-colored gypsum and dark, soft, 
earthy, strongly bituminous limestone, full of encrinites and broken 
shells. The beds are greatly contorted. The gypsum is shaly and 
conformable with the limestone, veins of selenite passing from one 
into the other; but, in some masses, gypsum and limestone are 
mixed, as if the former had been intersected, when plastic, by 
gypsum veins. Gypsum, gypseous marl and limestone occupy a 
considerable breadth in the river. At Meadow Green bridge, the 
lowest, or Blue Cape limestone, red crumbly shale and sandstone are 
well exposed and underlain higher up by red flinty Devonian rocks, 
the contact of which is also well seen in some of the streams near 
Marydale. In one of these, the limestone is bluish-gray, veined with 
calcspar, probably exceeds ten feet in thickness, and is interstratified 
with a band four or five feet thick, mixed with the red argillites. It 
will thus be seen that, in general character, these rocks are precisely 
like those assigned to this formation in previous reports on New Bruns- 
wick and Nova Scotia. 

Outcrops of red sandstone and shale or marl, gypsum and limestone, 
in the neighborhood of St. Andrews, South River, Glenroy, and other 
places, require no special mention. A reported discovery of coal 
among these strata in a brook on the west side of South River, at John 
Fraser’s, above the iron bridge at the head of the tide, proved, on ex- 
amination, to be a bed of gray sandstone, full of large carbonized trunks 
of Lepidodendron and Calamites, mineralized throughout by coal and 
pyrites in layers. 

A short distance out on the road from St. Andrew’s to Vernal, fine, red 
soft sandstone and shale or marl, limestone and gypsum, are succeeded 
by flinty Devonian argillite and quartzite, 


* Trans. N-S. Inst. Nat. So., Vol. IV., p. 75, and Vol. VI., p. 322. 
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The cliffs of the shore at Monk Head* show large exposures of Monk Head 
gypsum, limestone, red marl and gray, fine, rust-spotted sandstone, 
with large patches of nut- and egg-conglomerate. The sandstone has 
been quarried for building, and was used in the abutments of the iron Quarry. 
bridge at South River. | 

These rocks, particularly gypsum,* are also found on Antigonish Antigonish 
Harbour, below this bridge, as faras the mouth. An outcrop of lime- 
stone, near Taylor’s road, is gray, massive, and spotted with galena. Galena. 

Carboniferous limestone strata occur, with doubtful, variable dip, in 
South River, and its branches below Fraser’s mills, as well as in the 
fields and roads about Pineville, Ashdale, and Dunmore. Along the 
brook on the west bank of South River, north of Fraser’s mills, broken 
land seems to indicate the passage of the lowest limestone ; and on the 
hill, not far to the northward, reddish-gray fine sandstone, said to be Quarry. 
easy to work and to harden on exposure, has been quarried. North 
of Gillis Lake are outcrops of red and green marl,and limestone skirts 
the neighboring millpond on Dunmore Brook. Between Pitcher’s 
farm and West River, red sandstone, marl and greenish-gray sandstone 
probably overlie the limestone. 

Reference has already been made (page 17 P) to the fossiliferous Limestone'and 
limestone which caps the syenite on Williams Point and the east side 
of Antigonish Harbour. This limestone is gray, massive and vesiou- 
lar, resembling that of the Ohio River as well as in its relations to the 
immense outcrops of gypsum in the neighborhood and to the red 
shales and marls. The broken land about the harbour well exemplifies 
the term “plaster land.” . 

On Right’s River, near the head of Antigonish Harbour,f the lime- Shells. 
stone contains Productus semireticulatus, P. cora, Cardinia Antigonensis 
and other shells. 

In the Beech Hill brooks, the frequent exposures consist of lime- Beech Hill 
stone and gypsum, overlain by red sandstone and marl, with dark 
bluish-gray papery shale, dipping usually at a low angle. Fine Dark shales. 
outcrops of Carboniferous limestone extend up the West River of 
Antigonish to the head of the settlement. On the road between Ash- 
dale and West River, a bluish-gray bituminous limestone, full of shells Fossils. 
and concretionary nodules, in layers four to six inches thick, with 
veins and films of calcite, is associated with reddish-gray argillaceous 
shale and fine sandstone. 

On the road between Fraser's mills and Glen Alpine, greenish fine V!*nie rocks. 
diorite and rusty amygdaloid have greatly altered the compact 
bluish-gray limestone of Blue Cape in its course from South River 


* Trans. N.S, Inst., Nat. Sc., Vol. IV., p. 72. 
t Acadian Geology, pp. 304 and 347. Trans.°N. 8. Inst. Nat. Se., Vol. IV., pp. 78 and 75. 
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past the head of Lochaber to Ohio. In the brook from the eastward, 
north of Glen Alpine post-office, the limestone is immediately under- 
lain by red slates and sandstones of the Upper Devonian. In the 
brook from McMillan Lake, both above and below the mill, are red 
shaly sandstone and argillite, very flinty, jointed and perhaps Devo- 


‘nian. North and west of the mill are ledges of flinty quartz-veined 


sandstone ; and in a brook not far south of the road, soft bluish-gray 
Carboniferous limestone. To the south-westward, in McGillivray 
Brook, Silurian rocks are overlain by Carboniferous conglomerate 
and limestone. One of the Ohio “limestones is of palæontological 
interest as containing trilobites, (Phillipsia),” Spirifera, Productus 
spinosus and other fossils.* 

An abrupt change from Cambr Sin metamorphic slates to 
Carboniferous strata is seen in Hartshorn Brook, a tributary of Beaver 
River, the latter consisting of bright indian-red marl, with green 
spots, very crumbly and little more than hardened mud, associated 
with masses of white and gray gypsum and limestone. 

The limestone of Brierly Brook and other streams near the railway, 
toward James River, is from six to ten fset thick, in layers two to four 
feet, bluish or dark-gray, flaggy, veined and blotched with calcspar, fit 
for building, and everywhere quarried. It is underlain both here and 
in the Ohio valley by greenish nut- and egg-conglomerate, invariably 
stained with copper ore near the contact, and worked for copper at 
many points shown on the map. From MclIntosh’s quarry in a brook 
half a mile east of Brierly Brook, the limestone used in the Antigonish 
cathedral was extracted. Both here and to the eastward of Murphy’s 
mills (Trotter’s factory)T the limestone and overlying gypsum can be 
readily followed in great cliffs, mounds and pits, and in almost 
continuous exposures of the underlying conglomerate. No special 
description is required of the outcrops in North River and other 
streams flowing into Antigonish Harbour. Those of Ogden Pond 
have been figured and described by Sir J. W. Dawson § and Dr. 
Honeyman.|| 

On the shore at Melsaac Point, near Morristown, gray flaggy and 
shaly limestone, about seven feet thick, veined with calcspar and pink 
and white heavy-spar, rests upon highly inclined reddish and greenish 
grit or conglomerate, and is overlain by a much greater thickness of 
brecciated limestone. South of Ballantine Cove, conglomerate, con- 
taining a small quantity of green carbonate of copper, is unconform- 





* Trans. N. 8. Inst. Nat. So., Vol. IV., p. 74, and Vol. I, p.114. Also Acadian Geology, p. 547. 
+ Trans. N. 8. Inst. Nat. So., VoL IV., p. 73 

¢ Trans. N. 8. Inst. Nat. So., Vol. IV., p. 73 

$ Acadian Geology, p. 347. 


Trans. N. 8. Inst. Nat. 8c., Vol. IV., p. 72, and Vol. VI., p. 918. 
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ably overlain by light-gray, shaly, concretionary limestone, perhaps 
five feet thick; succeeded by cream-colored, massive, vesicular lime- 
stone passing upward into a brecciated, more or less concretionary, 
impure variety, containing only a few very indistinct fossils. 


Outlier west of Lochaber.—The limestone near Dan. Gillis’ house, in 
the College grant, is of the wrinkled Blue Cape variety, veined with 
calcspar, and may indicate a synclinal of the lower Carboniferous 
among the Devonian rocks of these hills. In the immediate neigh- 
borhood are outcrops of red argillite and trap. Limestone is also 
. found on the road, in the fields behind the schoolhouse, and near 
-the copper mine, where a little brook runs into a cave, 


Outlier at Hallowell Grant—The limestone seen at the Big Marsh 
post-office and mineral spring, and again about a mile further south, Mineral spring. 
comprises shaly, brecciated and impure concretionary varieties, strik- 
ingly like those of the shore, at least ten feet thick, bounded on all 
sides and underlain by the gray, rusty-weathering, plant-bearing, mica- 
ceous conglomerate, sandstone and gray and black shales, from which 
a little coal was dug in the vicinity. 


Coal of the 
underlying 
rocks. 


Outlier of Doctor's Brook.—This outcrop of gray, compact, Carbonif- 
erous limestone, which was first described bysDr. Honeyman,* seems 
to be less than a quarter of a mile long and seven chains wide; it over- 
lies Upper Clinton slates in the east branch of Doctor’s Brook at Arisaig, 
half a mile above the fork, is eight feet or more in thickness, and has 
been burnt for lime. | 


Merigomish Basin.— À section of the strata, as they appear on the 
shore west of McAra’s Brook, will be given with the Millstone Grit. 
It has been already stated (page 68 Pp) that Devonian red slates are Knoydart 
overlain in Knoydart Brook by coarse conglomerate, false-bedded, ” ” 
with bands of greenish and gray flaggy sandstone, full of rusty car- 
bonized plants. Immediately above the bridge at the mill, these 
rocks are overlain by bluish-gray compact limestone, succeeded, in the 
rocky rapids lower down, by gray, sandy flags and false-bedded sand- 
stones, reddish shale and sandstone with concretionary layers. Near 
the shore road a gray and greenish flaggy sandstone, at least eight 
feet thick, contains plants converted into coal and stained bright Coaland copper 
green with copper.f 

Limestone is seen in Bailey’s Brook, at John McLean’s and again 
in Carmichael Brook, below the old road. Broken land perhaps marks 

* Journal Geol. Soc., 1864, p. 339. Trans. N. S. Inst. Nat. So., Vol. I.,p. 116; Vol. IIL, 


p- 15; and Vol. IV., p. 53. 
t Trans. N. 8. Inst. Nat. So., Vol. V., p. 198. 
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its extension down this brook, and on the railway west of Avondale, 
beyond which it is apparently overlapped by Millstone Grit. 


Basin of the East River of Pictou.—The limestone of this basin with its 
accompanying fossils, has been fully described by Sir J. W. Dawson,* 
and Dr. Honeymant ; but the relations of this and the accompanying 
strata to the Cambro-Silurian, Silurian and Devonian rocks of the 
upper part of the river, and to the Millstone Grit of the Pictou 
coal-field have not yet been clearly defined. The limestone is like that 
of Morristown and Brierly Brook, has been largely quarried and is 
overlain by gypsum, and by red and greenish sandstone and shale, 
The extent and relations of these rocks, so far as known, will be seen 
on the map. 


G 2. Mitustong Grit. 


The possibility that certain small areas of the upper rocks in the 
Antigonish basin, about Tracadie and Bayfield, may be Millstone Grit, 
has already been stated, and also that those of the St. Mary’s River 
basin may be partly or wholly of the same age; but the only area in 
which this formation clearly overlies the Carboniferous limestone and 
gypsiferous series, extends along Merigomish Harbour, from Lismore 
and Avondale south-westerly to the Pictou coal-field, being well exposed 
on the shore, in Bailey’s Brook and in Barney’s, French and Sutherland's 
Rivers. The following section of these and the Lower Carboniferous 
rocks on the shore, will serve to indicate their composition and general 
character. 


SECTION OF CARBONIFEROUS ROCKS FROM PONDS, MERIGOMISH, TO 
KNOYDART, ON THE SEA SHORE, IN DESCENDING ORDER. 


G2, MriistoneE Grit. FRET. 
1. Measures concealed, forthirty chains north-east from the 
mouth of the brook due north from Ponds post- 
office ; dip 306°< 10° In the lower part, obscure 
reefs and broken banks of gray and reddish-gray fine, 


crumbling sandstone......,..... cece cccececes co. 116 
2. Greenish-gray and rusty, flaggy and false-bedded sand- 

SONO sus Hate esse Reyes Mama wage CIE 
3. Reddish, fine, shaly sandstone underlain by gray and 

rusty false-bedded sandstone..................,,..... 5 


4. Red and green, soft argillaceous shale with bands of red- 
dish false-bedded sandstone with green and gray spots, 
underlain by gray, massive, very crumbly sandstone, 


* Acadian Geology, p. 285, eto. 
t Trans. N. 8. Inst. Nat. Sc., Vol. V., p. 218, ete. 
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containing broken carbonized plants, and coherent con- 
cretionary masses. This gray sandstone is not unlike 

that of Port Hood and Margaree Island (Geol. Sur- 

vey Report for 1882-84, pp. 53 ‘and 76 )............. 

5. Measures concealed at the mouths of twolittle brooks; but 
seen on the reefs below high-water to consist of strata 
similar to the above, the lower beds of which are well 

@XPOSE . «soso soso sn diras diese eines 

6. Gray fine sandstone including a lenticular layer two 
inches thick of greenish-gray, calcareous conglom- 
eratic rock, which increases further east to one foot, 

and is wholly concretionary, while still further east it 

is an underclay, showing fine Stigmaria converted into 

a mixture of coal, calcite, pyrite, blende and galena. 
Prostrate trees also occur in the sandstone, having the 

bark converted into coal, and in the bank hereabout, 

coal is said to have been sought. An undulation here 
turns the dip to 291°—300° <. 15°, but it is only local 
although obscuring somewhat the thickness.— Mouth of 

a small brook.............. conso ss ohsrsneece 

7. Reddish and gray and greenish shale and sandstone, with 
a band of gray and rusty, flaggy and false-bedded 
crumbly ee the gray beds full of pai car- 
bonized. plants... 4.5 desig seca hoseteneses 

8. Measures concealed ... 20. cee ceceee conso concen noes cece 

9. Red, greenish and gray pandatone underlain by où marl, 
with bands of red sandstone, like the rocks of Lower 

French River. At the mouth of Bailey’s Brook...... 

10. Measures concealed, but apparently red marl and sand- 
stone seen in broken reefs at low water. Dip 304° 

< 10°, the shore being nearly on the strike for half-a- 

mile..... ee ee rr ee Meer ee er 

11. Red sandstone and mar! seen on broken reefs with large 
gaps. The sandstone is often knobby, with small cal- 
careous concretions, and blotched with green, but as 

a rule, the rocks are very crumbly and micaceous. 
Several thick bands of gray sandstone. Dip 302° < 15°. 


A headland east of two little brooks............. rr 
12. The same as11.........,..,. eee 
18. Reddish, fine éardstone | in insert ntatons aor Dip 
806° < 20°. Mouth of a small brook..... ieee oyaes 
14 Measures concealed, but probably the same as 13..... ae 


15. Reddish and gray sandstone, with a larger proportion of 
gray crumbly sandstone. Patches of conglomerate in 
the lower part, some of the pebbles being as large as 
a hen’s egg.......... conso veus iissoitensenses eee 

16. Measures not well seen at the mouth of Knoydart Brook. 

17. Gray sandstone, more coherent than usual, containing 
large, spherical, concretionary masses of fine sand- 
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10 
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stone, often with a botryoidal surface. Certain beds 
are perhaps fit for grindstone, but generally they are 
shaly and false-bedded. The sandstone has at its 
base a greenish conglomerate, in part concretionary. 
The thickness of the strata is here doubtful, the dip 











changing by a fold or unconformity to 279° < 30°%.... 22 
Total thickness........ Suis ona bares ee err date 982 
G 1. CARBONIFBROUS LIMESTONE | 

18. Measures concealed ...... .... soso soso soness sono 103 
19. Gray sandstone, of indefinite thickness, included in18.. .. 
20. Reddish shales and sandstones, often finely ripple-mark- 

ed, containing near the base a greenish concretionary 

rock, full of plants which are partly carbonized, partly 

converted into a gray ore of copper; in some places 

a nearly pure concretionary limestone, and apparently 

an underclay like 6....,. Re eae ee 445 
21. Red marl, with layers of reddish aid greenish sand- 

stones. To the mouth of a small brook. Dip 276°<25° 50 
22. Red marl, with layers of reddish and greenish sandstone. 

The outcrops are no longer on the reefs, but in a high, 

TOCKY: bank uses és sne te e.cooss 10 
23. Red rocks, chiefly crumbling sandstone, with one or two 

unimportant layers of greenish-gray sandstone..... + 417 
24. Measures concealed in a broad fishing-cove ........... + 870 
25. Red marl, with bands of reddish, greenish and gray fine 

sandstone. Dip. 284° < 20°...... He Ve Raich 133 
26. Reddish, greenish and gray, fine sandstone, the gray full 

of carbonized plants and rusty spots, the red greatly 

PYOGOMINACP res seen sounds éevee ass 79 
27. Red marl, with bands of reddish and pope pole 

marked sandstone and shale................., eee 148 
28. Reddish marl and sandstone, with gray and gréeniah 

layers....... steel oats ess pues ess oo a wiles cos. 259 
29. Gray sandstone, passing at top into red. Dip 276° < 30°. 10 
30. Red marl, with thin coherent layers of light-colored, 

Impure limestone.........,.... ses sere sons suce 3 
81. Gray, reddish and light-greenish limestone, for the 10st 

part compact ; finely oolitic at top ; blotched and veined 

with calcite and containing little cubes of galena, cubes 

and crystalline aggregations of pyrites, but no fluor- 

spar was seen as in similar limestones elsewhere, 

although heavy spar is meee mixed with the calcite. 

Thickness, 15-20 feet. sms encoseuess sons sevses 174 
82. Gray, soft, laminated imeatons or ap] issue jose 5 
33. Reddish sandstone....... Rss siete shins sore ee 6 
$4. Limestone, like 31............... ours esssesosent “10 
35. Gray laminated limestone or marl.......04 s.s..ososeee 34 
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FEET. 
86. Red sandstone and marl. The continuity of the measures 


is broken, and it is possible that 31-35 are here repeated, 21 
37. Limestone like 31...... eee ee isa sas 00 e 


Total thickness............s.sssssose ss osseuses) - 2110 
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88. Reddish sandstone, shale and marl, with gray and green- 
ish bands, forming high, rocky cliffs. Dip as above.. 580 
39. Dark greenish and reddish white-spotted amygdaloid, Amygdaloid. 
veined with white and reddish calcite. Some of the 
amygdules are as large as cocoanuts, usually of 
calcspar, but also of zeolitic minerals, chalcedony, 
chlorite, etc. The texture of the trap is variable, and 
it passes into greenstone or diorite. The alteration of 
the adjoining beds is not noticeable................... 10 
40. Reddish rough conglomerate and grit, holding pebbles 
of a gray oolitic limestone, like 31, but otherwise 
all clearly derived from the Silurian and other Pre- 
Carboniferous strata, sometimes as large as a cocoa- 


nut, but usually much smaller.............,...,..., 10 
41. Greenish, concretionary, nodular, impure limestone, 
underlain by a mass of amygdaloid...... déesse 2 
42, Conglomerate, friable and reddish, like 40, cut by irregu- 
lar masses of trap which does not follow the bedding "D 


as closely as before, but often cuts across it, seldom, 

however, altering the conglomerate more than three 

or four inches from the contact. At the mouth of MoAra’s Brook, 
McAra’s Brook, the conglomerate and trap are greatly | 

confused, the former apparently holding blocks of the 

trap. Thickness necessarily indefinita Din 291° <30° 648 


—— 1145 
Total thickness of Carboniferous rocks....... fosses 4297 


À large portion of the two upper groups of this section is repeated 
in Bailey’s Brook, as follows : — 


SECTION OF CARBONIFEROUS ROCKS IN BAILEY’S BROOK, 


In DEscENDING ORDER. 


G 2. Mitistone Grit. FRET. 
1. Measures concealed at mouth of the brook and below 9 of 
section on the shore. Dip 303° < 15°...... ......... 308 
2. Greenish and gray flaggy sandstone, thickness undefined .. 
3. Measures concealed...... ET CE . 149 
4. Reddish-gray sandstone, overlain and iiiderlain by red 
, MAarl.....s soso sono see co nos sente cone tenses 6 


Fossil plants. 


Limestone and 


copper ore. 


90 Pp NOVA SOOTIA. 


5. Measures concealed to the bridge at the main post road 

6. Gray and reddish-gray shaly and flaggy sandstone....... 

7. Measures concealed, but reefs of reddish and gray sand- 

stone occasionally seen...,......... pete es ne Nees sous 

8. Gray flaggy sandstone. Dip 303° < 10°... ses course 

9. Reddish-gray, fine, flaggy sandstone, and smoothly- 

bedded, argillaceous shale; seen only at intervals in 

the brook. Dip 303° < 12°... eue. ceseseeces soon 

10. Reddish, fine, ripple-marked sandstone and argillaceous 

shale, well-exposed in reefs and banks. Bridge ona 

good road. Dip 289° < 10°....... ét etes pers 

11. Red rocks, chiefly soft crumbling marl, with bands of red- 

dish and greenish-gray sandstone and shale, cut 

through and exposed by the brook, both immediately 

above the road and again a mile higher upstream ... 

12. Gray shaly and flaggy sandstone ............. Sorel 
13. Red rocks, like 11. Dip 296° < 7°........ pane oes 

14. Gray rusty-weathering sandstone, full of satboniond 

plants, and mixed with small patches of concretionary 

conglomerate. Probably No. 17 of the section on the 

shore and also the sandstone seen at a foot-bridge, 

about fifty chains below the bridge near D. D. Mc- 

Donald’s shop, on the road between Knoydart and 

A VOUGAIO' sardines diese sos seees 


Total thickness of Millstone Grit ........... see 
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15. Reddish sandstone and marl, with greenish and gray 
bands, not continuonsly exposed in Bailey’s Brook, but 
better seen in Vamey’s Brook. As the distance across 
the strike between 14 and 16, both here and in Vamey’s 
Brook, is not more than a mile, the thickness is pro- 
bably, with the prevailing low dip, less than 800 feet, 
indicating a considerable unconformable overlap—for 
there is almost certainly no fault.................... 

16. Bluish gray compact limestone; veined with calcapar, 
often ferruginous, and containing in one place specks 
of copper pyrites. In Bailey’s Brook there appear to 
be two or more bands resting immediately on red 
Devonian slates, as also in Vamey’s Brook; while at 
John McLean's, it overlies rocks, supposed by Dr. 
Honeyman, to be Cambro-Silurian. It is seen again 
in Carmichael’s Brook, and again doubtfully indicated 
by broken land on the west side of Barney's River, 
near Avondale railway station, where it is apparently 
overlapped by the Millstone Grit.................... 





Total thickness of Carboniferous...... eer errr 
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160 
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In Barney’s River, below the confluence of Gordon Brook, and in Barney’s River. 
other brooks of the neighborhood, gray and greenish, brown and red- 
dish sandstone and shale, the former sometimes quarried for building, Sandstone 
and holding spheroidal concretions of harder, nodular sandstone and 
many carbonized plants, are exposed at intervals in the cliffs. Im- 
mediately above Gordon Brook are banks of gray, fine, flaggy and Fossil plants. 
shaly sandstone, rusty and full of carbonized plants, which is in 
thick beds higher up, bas been quarried, and is underlain by reddish 
ripple-marked argillaceous shale and crumbly false-bedded sandstone 
containing patches of conglomerate and concretionary limestone. 
Above Avondale bridge, the Carboniferous rocks are underlain by Contact with 
greenish flinty Medina sandstone; but at the bridge, and also in jus 
Anderson Brook, Carboniferous sandstone is in place. On the south 
shore of Merigomish Harbour, on all the roads in the neighborhood, in Merigomish. 
the brooks and on the railway, are frequent outcrops of these strata. 
Near the Presbyterian church, reddish-gray and greenish, soft, friable 
sandstone and arenaceous shale, with impressions of Calamites and 
other fossil plants, and concretionary masses one foot in diameter, 
have a north-westerly low dip. 

Near the mouth of French River, a fine grindstone grit has been @rindstones. ’ 
largely quarried from a bed ten to fifteen feet thick, dipping 6° < 5°; 
whereas, a short distance further east, the dip appears to be 111° <7°. 
Gray shaly sandstone, greenish argillaceous shale, reddish or brown, 
micaceous, bituminous sandstone and marl, with gray calcareous con- 
glomerate and associated rocks, are found on the shore to the east- 
ward, About two hundred yards east of Mitchell's wharf, a gray and 
reddish, flaggy and shaly limestone has been quarried and burnt, and Limestone. 
shows on another point still farther east. 

In Huggan Brook, are gray and reddish, rusty-weathering, crumbly, 
flaggy, shaly and false-bedded sandstones, containing plants, in which 
traces of coal have been discovered. Near Piedmont station and on Conglomerate. 
the valley road, there are outcrops of conglomerate between these finer 
beds and the Cambro-Silurian strata of the hill; thence the conglo- 
merate follows the boundary towards French River. 

Fine exposures of Millstone Grit occur in picturesque nearly con- French River. 
tinuous cliffs along French River, between the shore road and Glenshee. 
The first beds seen above the salt marshes are of red and green soft 
marl and fine sandstone, followed upstream by gray fine sandstone, 
fifteen feet thick, which has been quarried, capped by ten feet of red Quarries. 
marl and sandstone. Higher still are reddish-gray, fine, flaggy sand- 
stones, certain layers of whicb are mottled gray and dark-reddish, like 
those of Hawkesbury, others rusty and containing bands of dark nut- Conglomerate. 
conglomerate, remarkably persistent as far as seen. Gray sandstone 


Ironstone. 


Coal. 


Pebbles of 
iron ore in 
conglomerate. 


Junction of 
metamorphia 
rocks. 


Sutherland’s 
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is interbedded with red mar! and flags, followed upstream by a wide 
belt of gray sandstone, then by a great thickness of red rocks, inter- 
rupted only by occasional bands of gray and greenish sandstore. 
Similar alternations of red strata extend for half a mile upstream : 
some of the beds include nodular concretions and bands of impure 
limestone and ironstone, and are blotched in places with calcspar. 
like the rocks of Afton and Pomquet Forks. The gray sandstones 
have the usual markings of carbonized plants. The dip is variable. 
and the measures are folded, an anticlinal axis apparently followin:: 
the river for some distance. 

Beneath these red rocks is a band of red crumbly conglomerate. 
twenty-four feet thick, underlain by marl and by a gray conglomerate. 
enclosing a lenticular seam, three inches wide, of bright clean cou. 
seen for three feet in the river, but thinning out at both ends. Red 
conglomerate and marl follow. The former greatly predominates ani 
contains pebbles, as large as cocoanuts, of red and green, mottled, 
fine, micaceous sandstone; reddish, impure limestone or marl] , reddish- 
gray, fine, flinty sandstone, like that of Hawkesbury; reddish-gray. 
flinty, quartz-veined Devonian quartzite; whitish-gray fine sandstone, 
whitish quartzite veined with calcspar and ankerite, containing 
hematite; and a pebble of compact, earthy, red hematite as large as 
a hen’s egg. The pebbles of mottled rock greatly predominate, and 
are almost certainly Lower Carboniferous, so that this conglomerate, 
which occupies a breadth of nearly half a mile in the river, belongs 
probably to the base of the Millstone Grit. It is seen to overlie 
metamorphic rocks, and can be traced in contact with them along 
the telegraph road to the westward of Glenshee. 

In the railway cuttings about Merigomish and Sutherland’s River. 
gray and reddish flaggy sandstones with concretionary layers have a 
northerly dip, these layers passing into limestone of fair quality. 
Below the railway, on the right bank of the river, are many blocks 
of gray sandstone and concretionary calcareous conglomerate, and at 
one point, a cliff of conglomerate or breccia eight feet thick, overlies 
gray flaggy sandstone. On the east side of the river, about two 
hundred yards above the railway bridge, the dip is 338°< 47°. At tke 
bridge, the angle of the dip is 26°. A short distance higher, a sand- 
tone, that has been quarried, dips < 16°, the red rocks above < 55°. 
Above the bridge on the telegraph road, the rocks are greatly 
disturbed for some distance, consisting of red shale and sandstone 
with gray layers, holding carbonized plants, some bands being speckled 
reddish and green, like the sandstones of Hawkesbury. A section «r 


Logan’s section these rocks, at Ross’ bridge, is given by Sir William Logan.* At the 
oa SOE ES a PAN a ae 


Geol. Survey Report for 1866-69, p. 12. 
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small brook from the westward, about a mile higher, they are suc. 
seeded by gray broken argillite and reddish, massive, fine, flinty 
sandstone, followed upstream by bright-red, calcareous, coarse con- 
glomerate, mixed with sandstone and shale, with green streaks and 
blotches, and cut by dark calcareous trap. All the pebbles of this 
conglomerate appear to be Pre-Carboniferous, it extends to the contact 
of the metamorphic rocks in the falls at Park’s mills. 

The fine exposures of Millstone Grit in Pine Tree Brook and Gut 
have been described by Sir William Logan.* At the very head of the Qontact with 


cove south of James Small’s, conglomerate débris denotes the presence ?°"mia2- 
of the overlying Permian. 


Park’s mills. 


G 4. PERMIAN. 


Rocks of Newer Coal Formation, Upper Coal Formation, Upper Car- 
boniferous, Permo-Carboniferous or Permian age are largely developed 
on the shore between Merigomish and Pictou Harbour, as described by 
Sir J. W. Dawson,f but from this series he has excluded, notwith- 
standing its strong general resemblance to these rocks, the New Glas- Nee ae 
gow conglomerate, which seems to be its proper and natural base, 
referring it instead to the “upper part of the Millstone Grit or lower 
part of the Middle Coal Formation,” a classification followed by Sir 
William Logan,f probably on the authority of Sir J. W. Dawson, just 
as he places in his Devonian series in the Pictou coal-field, on the same 
authority,§ rocks belonging to several different periods of formation, 
because being outside the coal-field, they were only incidentally ex- sir William _ 
amined by him. Of the New Glasgow conglomerate, Sir J. W. Dawson A Den 
wrote in 1845: “The coal measures of the Albion mines, on the banks 9. °°°" 


ingit. 
of the East River of Pictou are succeeded, in ascending order, 


by a great bed of coarse conglomerate, which, as it marks a violent 
interruption of the processes which had accumulated the great beds of 
coal, shale and ironstone beneath, and as it is succeeded by rocks of a 
character very different from that of these older coal measures, forms 
a well-marked boundary, which we may consider as the commence- 
ment of the Newer Coal Formation.” || That the great break is also 


accompanied by unconformity is conclusively shown by Logan and Unconformity. 
Hartley* *; and also that the line of separation between the conglom- 


* Geol. Survey Report for 1868-69, p. 9. 

t Acadian Geology, p. 320. 

t Geol. Survey Report for 1866-69, pp. 13 and 65. 

§ Geol. Survey Report for 1866-69, p. 7: Acadian Geology, pp. 319 and &02; |Trans. N. 8. Inst. 
Nat. Sc., Vol. IIL, p. 106; Canadian Naturalist, Vol. IX., 1881, p. 11; and the present report, 
psp. 

i Quarterly Journal of the Geological Society of London, Vol. I., p.822 Cf. also Trans. N. 
§. Inet. Nat. Se., Vol. I., p. 96. 


** Geol. Survey Report for 1886-6, p. 18, line 84, and p. 66; Suppl. Acad. Geol-, p. 36. 
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erate and the coal measures is not a fault. On this assumption, there 
is no necessity for the explanation of the structure by the singular 
‘ Devonian thrust up” (page 65) and thinning of the conglomerate to- 
ward the dip, the faults affecting the coal measures having, perhaps, as at 
Springhill, been produced before the deposition of the conglomerate, 
which has subsequently overlapped the unconformable contact of the 
Millstone Grit and Pre-Carboniferous beds, another proof of which is 
found in the occurrence of a large patch of conglomerate resting upon 
the latter in McCulloch Brook, at and above the crossing of the Acadia 
Company’s railway, but not shown on Logan’s map. 

It seems highly probable that the above is the true explanation of 
the structure, notwithstanding all that has been subsequently written 
to disprove it,* a supposition also greatly strengthened by the tracing 
of the belt of conglomerate eastward from the last outcrops mentioned 
by Logan, through Quarry and Olding Islands to Robinson or Big 
Island, where the rocks are admitted to be Permian. The same great 
physical break between the so-called Newer Carboniferous and older 
rocks is found in the Cumberland district, in parts of which there 
seems just as much reason to place the former in the Millstone Grit. 
The tracing of these strata eastward, to join those of Pictou Harbour, 
should make the unconformity still more evident and remove every 
doubt. The fossil plants obtained from the beds overlying the New Glas- 
gow conglomerate have a Permian aspect,f and therefore the whole 
series may for the present be regarded as Permian. Nearly opposite the 
southwest corner of Quarry Island, on the mainland, cliffs of conglom- 
erate, with small, lenticular bands of red sandstone, dip 318° < 9°. 
On the island, near this point, are good outcrops of reddish and green- 
ish sandstone and arenaceous shale, underlain to the south-eastward by 
red marl, with thin bands of gray and reddish, striped, calcareous, con- 
cretionary sandstone, intermixed, in the cove to the eastward, with 
red pea- and nut-conglomerate. Three hundred yards from the east 
point of the cove is the quarry from which the island takes its name, 
still extensively worked for sandstone used in the manufacture of 
grindstones, which are dressed on the ground. The bench at present 
worked is fifteen feet thick, overlain by greenish argillite. On the 
north point, and skirting the shore from the head of the northwest 
cove to the low-water beach, where the island joins the mainland, is 
the botryoidal limestone used by Logan to determinef the summit of 
the New Glasgow conglomerate, which seems here to have lost its 
conglomerate character, and to be made up largely of finer sediments. 
The calcareous band is underlain by reddish, soft, argillaceous, shaly 


e Geol. Jour., 1858; Acadian Geology, pp- 821 and 343; Supplement, pp. 34, Sand 49. 
t Suppl. Acad. Geol., p. 38. 
t Geol. Survey Report for 1866-€9, p. 14. 
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marl] like that of Savage Point (page 96 P). Reddish fine shale, 

flaggy sandstone and marl, probably of this age, extend along the 

north shore of Indian Island for one hundred and fifty yards from the Indian Island. 
western point. At the point are similar rocks, also like those of the 

west end of Quarry Island, with thin green bands. 

For two hundred and fifty yards along the south shore are reddish 
sandstone and marl, with patches of green marl; succeeded at six 
hundred and ten yards from the point by reddish and greenish-gray 
fine sandstone, blackened with broken carbonized plants, and contain- Fossil plants. 
ing calcareous, concretionary patches; underlain by reddish, fine sand- 
stone and pea- and nut-conglomerate, the pebbles being obscure but | 
apparently derived from Lower Carboniferous rocks, and the surface of 
the sandstone covered with numerous scales of specular iron, also 
present, but in less abundance, in the conglomerate. On the eastern 
point of the easternmost of the two little islands north of Indian 
Island, are large blocks of gray, impure concretionary limestone, gray 
and reddish sandstone, with large, hard spherical concretions. At 
both the east and tho west ends of the western island, are similar 
blocks, with a large proportion of red. But no rocks are in place. 

On the north-east point of Olding Island, red sandstone is seen at low Olding Island. 
water; further west, gray and greenish-gray sandstone and argillaceous 
shale; and at the western and south-eastern points, other outcrops of 
sandstone. On the north side, a quarry was opened some years ago. Quarry. 
but has been worked out; here a band of gray, impure, concretionary 
limestone, containing masses of the botryoidal variety, probably, Limestone. 
indicates the upper part of the New Glasgow conglomerate. 

From the last exposures of Millstone Grit at the Ponds westward to Big Island of 
the Big Island of Merigomish, the shore is low and sandy, with broken ia 
banks. The first rocks on the north-east side of the island, west of the 
long beach, are gray sandstone, with a slight inclination seaward, 

_ sometimes coarse and pebbly, but with layers fit for grindstones, in Grindstones. 
thick or thin beds, crumbly, false-bedded, rusty with carbonized plants Forsil plants. 
and trecs, and interstratified with thin layers of greenish argillaceous 

shale. Where they overlie a small coal seam, these sandstones become Coal seam. 
coarse, yellowish and pyritous. The coal is from twelve to eighteen 

inches thick, tolerably regular as far as seen, bright and clean, but 

with streaks of pyrites and mineral charcoal; it rests upon a soft fire- 

clay at least eighteen inches thick, underlain by yellowish grit, with 
efflorescent iron sulphate on the surface, succeeded a short distance 

south by red argillaceous shale of considerable thickness, interstratified 

with gray thick-bedded sandstone and grit, holding a prostrate tree, Prostrate tree. 
two feet in diameter, mineralized with white and black calcspar. . 

Bluish and greenish-gray, fine, shaly and flaggy sandstone, with hard 
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spheroidal and botryoidal concretionary masses, coarse, gray, crumbly, 
sandstone, and a calcareous, fine concretionary conglomerate, two feet 
thick, underlie to Merigomish Point, beyond which, for some distance 
south, outcrops are more obscure and seen only at low water. The 
thickness from the coal to this conglomerate is probably about two 
hundred and sixty feet. North of the base of Savage Point there is 
exposed a set of soft, red marls and sandstones with thin, concretion- 
ary bands of limestone and sandstone, dipping at a much higher angle 
than the strata north of Merigomish Point. The inner shores show 


Smashem Head DO sections, except at Smashem Head, where fine, gray sandstone and 
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concretionary conglomerate or impure limestone are well exposed. 
In the cove west of Smashem Head a few blocks of concretionary, 
botryoidal limestone are found; these are more numerous on the 
outer shore of Glashen Point, and, as they are bardly likely to 
have been carried by ice, may indicate the passage of the Quarry 
Island calcareous band. On Glashen Point are seen, at low water, beds 
of gray and reddish, hard, shaly sandstone used for scythe-stones. At 
the south-east corner of Finlayson Island, one of the Pig Islands, are 
indefinite outurops of gray fine sandstone with spherical concretions, 
fossil, plants and patches of gray, impure, concretionary limestone. 

The rocks overlying the New Glasgow conglomerate, on the East 
River of Pictou, have been fully described by Mr. Henry Poole* and 
Sir J. W. Dawson.f On the east side of the river, these comprise 
reddish and gray sandstone full of plants, and greenish or bluish-gray 
and blackish carbonaceous shale. Immediately south of the mouth of 
Smelt Brook, and, again, further south, the sandstone has been quarried. 
Beds, similar to these, occur further north, all dipping at a low angle; 
while in the cove immediately south of Ship-yard Point, bright-red and 
green mar! rise into acrumbling cliff. Greenish-gray, rusty-weathering 
sandstone, full of large specks of white mica, forms part of Ship-yard 
Point and many of the reefs as far as the Big Gut bridge, between 
which and the ferry wharf at Fisher’s Grant occur only obscure out- 
crops of gray and reddish, friable, nearly horizontal sandstone and 
grit, containing Calamites and other plants, and hard concretionary 
masses of calcareous breccia or conglomerate passing into nearly pure 
limestone. 

Similar rocks extend to the mouth of Pictou Harbour and also 
inland, producing sandy, excellent soil. 

On the west side of the East River, the first rocks seen, a consider- 
able distance beyond the conglomerate, are dark shales and sandstone, 
apparently the extension of those of the east side. At the mouth of 





* Trans. N. 8. Inst. Nat. 8e., Vol. I., p. 36. 
+ Suppl. Acadian Geology, p. 35. 
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Middle River, in the cove south of Skinner Point, good exposures of Middle River 
reddish-gray and whitish fine sandstone and grit, cream-colored argil-% “'™ 
laceous shale and reddish, crambly, arenaceous shale, dipping 74° < 14°, 
indicate a turn of the basin to the northward, a corresponding flexure 
of the underlying conglomerate bringing the latter to the shore near 
the loading ground at Granton. On Begg’s Gut, reddish and gray 
shale and sandstone are overlain, in a little brook from the eastward, gandstone 
by twenty feet of greenish-gray and gray, free-working sandstone, in MY: 
thick beds, quarried to some extent by Mr. R. E. Chambers, of Truro. 
Little blasting is necessary, the stone being removed by wedging. A 
short distance above tidewater in Begg’s Brook, red and gray, fine, 
crumbly grit prevails. 

For nearly three-quarters of a mile above the loading-ground, Middle 
River shows no rocks; then reddish, shaly sandstone caps conglom- 
erate in a bank fifteen feet high, the pebbles of the latter ranging in 
size from a cocoanut downward. Further south on a flat point, clay is Brick-olay. 
obtained for brick-making ; snd immediately beyond, red soft grit is 
associated with bright-green marl, rich in carbonized plants, underlain p 1 pants, 
by coarse conglomerate, with bands of reddish-gray sandstone and 
shale. Other exposures of reddish marl and conglomerate are found 
as far as the narrows, as shown on Logan’s map, and above tidewater 
form rough reefs and high, steep banks. On the road from Alma mills, greenhin, 
westward across Greenhill, the conglomerate is well developed, but has 
not been closely examined. 

At the base of the sandbeach on the east side of the mouth of Pictou 
Harbour, are outcrops of bluish-gray fine sandstone; while up the 
creek beyond, to the bridge on the shore road, are cliffs of gray and 
greenish-gray sandstone in nearly horizontal layers, sometimes false bed- 
ded, rusty and pebbly, with upright trees and carbonized plants, streaks g.aroh for eoal. 
and blotches of coaly matter, some of which have been dug but seldom 
exceed an inch in thickness. Above the bridge are broken banks of 
similar sandstone with a northerly inclination, which is somewhat 
obscure, not from lack of exposures, for the cliffs are twenty feet high 
and the reefs numerous, but owing to the coarse, irregular beds and low 
angle of dip. Some of the land in the neighborhood is very rocky. Mineral springs 
Ferrous sulphate oozes from the cliffs, and the water of many of the 
springs is strongly astringent. 

East and west of Mackenzie Head are repetitions of these rocks, with Mackensie 
a north-westerly dip; at Roaring Bull Point the dip is north-easterly, Roaring Bull 
and the cliffs show red marl and fine crumbly sandstone, some of the Fit 
upper beds being very calcareous, concretionary nodular and capped by 
gray, crumbly, thick-bedded sandstone. Roaring Bull Point is rocky 
from base to . bill,” fine gray sandstone with a tinge of red dipping 
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eastward at an angle of 10°. There is little variety in the rocks to the 
eastward, which appéar on all the headlands and in many of the coves. 
some parts contain more plants than others, or are coarser, or have 
hard concretionary masses which give rise to irregular weathering. 
Evans Point is very rocky and shows a band of bluish-gray, concretion 
ary, calcareous conglomerate, underlying sandstone. The inner shores 
of Chance Harbour are low, and only a few outcrops of reddish and 
gray sandstone are found on those of Little Harbour. In the millbrook, 
below Stewart's mill, fine gray shaly sandstone prevails, as well as to the 
eastward and on the road up the millbrook. On the north side of the 
railway and Merigomish road at Glenfalloch a gray fine sandstone dips 
north-westward at a low angle,.and has been largely quarried. 

At the west end of Roy Island begin reefs of gray false-bedded sand- 
stone, which extends in unbroken cliffs along the outer shore, shows little 
variety and has been quarried for grindstones at several points. Not 
far west of Colquhoun Point a prostrate tree, mineralized with white 
and dark coaly calcspar, shows concentrit, agate-like layers from the 
pith outward, probably due to the mode of deposition of the calcspar. 
In the same beds are upright trees and roots mineralized in the same 
manner. The sandstone which contains many hard,concretionary masses 
is of finer sandstone, is traversed by long joints parallel to the strike and 
crossed at right angles by others which give rise to fissures in the soil 
of the bank above. The inner or eastern shore of Colquhoun Point is 
inaccessible below the cliffs even at low water. Sandstone was at one 
time quarried on King Head. The shore to the southward is for the 
most part occupied by soft red and green marl and sandstone, with 
greenish concretionary layers. In a little brook north of Quarry Island 
are slabs of whitish-gray impure limestone about three feet thick, 


, probably from outcrops overlying the red sandstone of the brook. It 


Limestone 
and coal. 


is not the botryoidal limestone, but overlies it and apparently forms 
part of the belt of red rocks passing through Big Island. 

On the road from Quarry Island westward to the main road, reddish 
and gray fine sandstone and shale are underlain by coarse friable con- 
glomerate, accompanied by huge blocks and outcrops of gray concre- 
tionary limestone, part of which is botryoidal, and has been burnt. 
The coal seam here is supposed by residents to be the same as that of 
Big Island, but perhaps underlies it, although this is still uncertain, 
pending the examination of the associated strata. 


VozcanIo Rooks. 


These rocks occur in the region of which this report treats, in large, 
important areas with others of sedimentary origin, and have frequently 
been adverted to. They belong to several distinct periods, but it 
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has been often found impossible to determine what these periods were, 
although in some cases this can be readily done. Viewed generally, 
however, they may be provisionally referred to the following groups :— 
1. The old crystalline series, containing all the massive rocks, and 
‘perhaps also the schists described as Pre-Cambrian. 2. Igneous rocks Classification. 
which, like those of Georgeville, cut the lower Cambro-Silurian con- 
glomerates. 3. Contemporaneous volcanic rocks of the Middle and 
Upper Cambro-Silurian, occupying one of the two largest tracts covered 
by these rocks. 4. Contemporaneous rocks of Lower Devonian, age, 
found south of Guysborough River and McPhee’s mill-brook. 5. Dykes 
cutting Silurian, Middle and Upper Devonian rocks. 6. Contempo- 
raneous volcanic rocks and dykes traversing the Carboniferous con- 
gilomerate and lowest bed of limestone at St. Peter's and elsewhere. 


1. Pre-Cambrian Volcanic Rocks.—These having been fully described 
at page 7 P of this report, need not again be referred to. 


2. Georgeville Intrusive Rocks.—These rocks, at their contact with 
the Pre-Cambrian and Cambro-Silurian, are described at page 8 P. 
Further east, at a small island or rock near Georgeville, is a red and 
cream-colored syenite or quartz-felsite, containing very little horn- 
blende, and in places a pure quartzite, very like the flinty rock of 
Frenchman’s Barn, cut by dykes of greenish soft trap, and sending in 
every direction, into the adjoining flinty argillites, veins not exceeding - 
two inches in thicknoss. It is also mixed with the argillite in masses ; 
sometimes nearly compact, but also very coarse. On the shore road, 
the syenitic and dioritic rocks all pass into porphyritic felsite, but 
generally contain a large quantity of hornblende, and also mica, and 
become pure hornblende-rock or a mixture of hornblende and quartz. 

They come to the shore between Georgeville and Malignant Cove, 
where they are mixed with crystalline limestone and other rocks 
already described, and with a rock composed of quartz, felspar and 
limestone, like that of Ingonish River,* the dip being greatly dis- 
turbed and large veins of quartz being on both sides of the contact. 
They are here also cut by three dykes of black trap, the largest fifteen 
feet wide, and by veins of red compact syenite or quartz-felsite, like 
that described above, which is thus perhaps newer. 

The syenite of James River and North River is probably younger 
than the above. | 

3. Other Cambro-Silurian Volcanic Rocks.—Mention has been made 
of the agglomerates, amygdaloids and similar rocks associated with 
the sediments of Doctor's Brook, Barney’s River, and other places; 
and of the masses of syenite and diorite which break through them at 


* Geol. Survey Report for 1882-83-84, p 86 2. 


100 P NOVA SOOTIA. 


many points, as inthe Antigonish hills and James River; but some 
farther particulars regarding the most interesting of this series may 

James River, not be out of place. The syenite which forms so large a portion 
of the hilly country north of the railway at James River, where 
intersected by this river above the railway bridge, consists of a 
glistening bright-red variety, with little hornblende, traversed by 
dykes of dark-green fine diorite, and succeeded upstream by greenish- 
gray siliceous slates. In the first branch from the west, these rocks 
are also present, as well as in the streams to the eastward, 

Brierly Brook. In Brierly Brook, reddish or flesh-colored quartz-felsite, with por- 
phyritic crystals of felspar and numerous veins of quartz, is associated 
with greenish and reddish massive diorite and felsite. In the exten- 
sion of the Cambro-Silurian rocks westward, the volcanic portion at 
Barney’s River and Marshy Hope need not again be adverted to. 

The Arisaig Trunk road, immediately south of the Hollow, is occu- 
pied by chloritic, serpentinous and calcareous rocks, porphyritic felsite, 
mottled red and green amygdaloid, blackish, fine chloritic diorite, and 
greenish and gray, mottled, fine and coarse breccia or fragmental fel- 
site, interstratified with Cambro-Silurian sandstone. On the old road 
past Donald McLellan's, greenish and mottled epidotic, soft, frag- 
mental shale is mixed with porphyry, among Cambro-Silurian sedi- 

Dootor’s Brook, ments ; and in the branch of Doctor’s Brook east of the Trunk road, 
with greenish, massive, fine, calcareous diorite, gray, soft slate or 
amygdaloid, containing spots of clear quartz and other minerals, and 
cutting irregularly across red argillite in patches or following in the 
bedding, in both cases partaking of the lamination of the sedimentary 
portion. On the road through the back settlement of Arisaig and be- 
tween Doctor’s and McNeil’s Brooks, fragmental and trappean rocks 
abound ; and near the confluence of the east and west branches of 
Doctor’s Brook are mixed with diorite and syenite, porphyritic felsite, 
and felsitic slates of great variety of color, like those of Coxheath; 

MoNels while red syenite, associated with greenish coarse diorite, rises into 
the peak of McNeil’s Mountain.* 

In Malignant Brook, flinty rocks are cut by dykes of diorite and 
amygdaloid. The coarse syenite and diorite to the eastward are older, 
and contain large porphyritic crystals of felspar. In the little 
branch west of Malignant Brook, near the shore, and in the neighbor- 
ing fields and woods, are large outcrops of reddish or brown amygda- 
loid, red syenite, and dark, fine, porphyritic diorite. _ 

Piedmont. Among the slates and grita of the hill south of the Piedmont val- 
ley are bright-red coarse syenite and quartz-felsite, cut by irregular 





. * Trans. N. 8. Inst. Nat. Science, Vol. IV., p. 60. 
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veins of quartz, and mixed with greenish-gray chloritic, calcareous 
-diorite. 

The volcanic rocks in the neighborhood of Eden Lake are perhaps den Lake. 
partly of this age. Those of the upper part of the East River of 
Pictou have already been described. 

4, Lower Devonian Volcanic Rocks of Guysborough.—That some of 
the volcanic rocks in the Devonian belt stretching from Guysborough 
Harbour to South River Lake are contemporaneous, or nearly 80, with 48* 
the sedimentary strata of this belt, scarcely admits of doubt; but that 
‘some of them are newer is also probable. 

Blocks of porphyry strew the shore road immediately north of Guysborough. 
‘Guysborough. 

At Bigsby Head, to the southward, a mass of blackish, greenish, 
reddish and bluish amygdaloid, full of veins of calcspar, and holding Iron ore. 
specular iron and epidote, is in contact with altered sandstone and 
‘conglomerate west of the head of Carding-Mill Brook, in Tovy Brook, 
and other streams of the neighborhood ; trap and diorite are associated 
‘with purple fragmental slate and compact porphyritic felsite. 

Toward the eastern end of Rocky Lake are reefs of pinkish and 
greenish, mottled hematitic and calcareous trap in contact with flinty, 
altered red slates. At the eastorn end of Grant Lake are blocks of 
purplish felspar-porphyry, veined with quartz and spotted with 
chlorite and specular iron; and on the wood road from this lake to the 
shore, these rocks are in place. On the lake south-west of Grant Lake 
are ledges of greenish, pyritous, fine-grained, calcareous quartzose 
and chloritic diorite, in contact with light-gray argillite. On other 
lakes of the vicinity, at Erinville, Glencoe, North Branch Lake, Mc- , 
Allister and Roachvale Brooks, the trap, diorite and felsite present 
few points of interest. | 

The frequent occurrence of veins and blotches of specular iron or Spocalar 
_ in connection with volcanic rocks leads to the conclusion that this ore 
-owes its origin to them. At the Erinville iron mine, wedges and veins 
of ore are found in diorite, but also brecciated with a cream-white clay- 
rock. 

Large outcrops of crystalline diorite cross the road south of Cud- 
-dihy Lake and the path from the iron mine to the shingle-mill at 
Glencoe. About half-a-mile out on the road from Erinville to Giant giant Lake. 
Lake, volcanic broccia and chloritic trap occur; and a small dyke of 
-epidotic diorite abuut a mile east of Giant’s Lake; with others in the 
neighborhood of Argyle. 

McNaughton Brook shows several junctions of volcanic rocks with MeNaushton 
Devonian strata. These latter, below the stillwater, consist of dark River of ‘sh. 
dluish-gray flinty argillite, and are in contact with light-gray amygda- 
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loid, perhaps continuous with that of the road. The amygdules are 
principally of calcspar or of yellowish agate-like quartz, chlorite and 
other minerals. Lower down, greenish compact diorite and whitish- 
gray granular quartz-felsite intersect micaceous sandstone, coarse grit 
and argillite showing impressions of Calamites. Still lower, knobs of 
light-colored trap extend nearly as far as a small brook from the west; 
immediately above which is gray granular quartz-felsite, succeeded at 
and below the brook by greenish trap, which again passes into com- 
pact porphyritic felsite or quartz-felsite, and into obscure granite. 
Lower down, light-gray, flinty, porphyritic quartz-felsite, with small 
spots of bright-colored vitreous quartz scattered through its mass, cuts 
highly altered sandstone or quartzite, succeeded again by light green- 
ish-gray felsite, made up of fragments two inches and more in diameter. 
The greenish and gray plant-bearing flags and shales occur a few yards 
lower at a bridge on a farm road. A short distance below, trap and 
quartz-felsite are again seen, also at the foot of the gorge, and again 
to the north-eastward of the brook, as defined on the map. _ 

5. Dykes in Silurian and Devonian Rocks.—The few intrusions among 
Silurian sedimentary strata have been all noticed. One of the most 
interesting is that west of Indian Brook, near Cape George, where red 
crystalline syenite and greenish, fine, calcareous diorite, themselves 
intimately mixed, containing porphyritic and globular masses, displace 
and are mixed with gray quartzite, probably Silurian, like the un- 
altered fossiliferous rocks of the immediate vicinity, but possibly 
older. 

On both sides of South River Lake are large outcrops of coarse 
hornblendic diorite. In some of the branches of McPhee’s mill-brook, 
diorites are associated with amygdaloid. At tho head of Polson’s or 
Copper Lake, whitish coarse quartz-felsite, a granite without mica, is 
abundant. On the opposite side of the lake, running 83° from the 
shaft-house on the hill at the mine, and also at the road, a ridge of red- 
dish and gray trap, fine-grained and obscurely amygdaloidal lies 
between a belt of wet lowland on the south, and the outlet of the lake 
on the north. Near the outcrop of whitish marble is a ledge of rock 
either igneous or so metamorphosed as to be irrecognizable as eedi- 
mentary. It should be remembered that here, as in other places, the 
voleanic areas on the map represent rather the points where such 
rocks have heen seen than their extent and the intricate line of their 
contact, which can seldom be closely indicated. 

Near the College copper mine, whitish granular diorite or granite, 
like that of Polson's Lake, breaks through purple argillite. In the 
brook running from the little lake in this vicinity are many blocks of 
grecnish-gray, white woatluring, fine amygdaloid, but none in place. 
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On the road from Lochaber to John Carroll’s, the epidotic, quartz- 
veined diorite, contaming blotches of specular iron, is doubtfully newer 
than the Carboniferous limestone. 

6. Lower Carboniferous Volcanic Rocks—Numerous dykes cutting 
Carboniferous conglomerate at McAra’s Brook and on Cape George 
peninsula, have been described in connection with that formation. At Arisaig. 
Arisaig pier, a black trap, probably an extension of that of McAra’s 
Brook, cuts the felsites, and extending along the shore outside them is 
seen at other points to the eastward : it is amygdaloidal and contains 
green serpentinous spots. 

A pillar-rock of greenish-black amygdaloidal, spheroidal trap occupies Pillar rock. 
the short piece of rocky inaccessible shore south of Ballantine Cove. 

Most of the amygdules are calcspar, and a bright-red soft mineral isin_ | 

the veins. The trap of the small dykes northeast of Livingstone Cove ree 
is raven-black and greenish-gray, veined with calcspar. One of these 

dykes, about twenty feet in width, runs 156° with a north and south, 

vertical obscure lamination, scarcely altering the reddish coarse Carbon- 

iferous conglomerate, which must not be confounded with the flinty 
conglomerate and older system of dykes on the iron bound coast fur- 

ther west, ; 


SuRFACE GEOLOGY. 


The prominent mounds or accumulations of drift materials along —s_. 

Malignant Brook from Maryvale chapel northward, on the Ohio and #ntisvnish 
other rivers, and at Antigonish, have been described by Dr. Honeyman,* 
who has also given many particulars concerning the flats on the banks 
of the rivers, the deltas at their confluence, the large tracts of fine 
arable land in the intervales of Beaver Meadow, South and West Rivers, 
Right’s River, James River, Brierly Brook and the great intervale 
upon which the town of Antigonish is built. Less attention has 
naturally, however, been paid tothe superficial deposits than to the 
more interesting and important rocks which underlie. ‘The geology 
of this county, and the physical features, or hills, lakes, rivers, uplands 
and intervales which largely originate from its geology, constitute 
Antigonish the finest agricultural county in Nova Scotia.” 

A section of stratified sand and gravel, resting on drift in a bank on Merigomish. 
the shore a little to the eastward of Merigomish Harbour, is given by 
Sir J. W. Dawson.t 

On the Canso road east of Guysborough is a great ridge of sand and Guysborough. 


® Trans. N. S. Inst. Nat. So., Vol. I., p. 118, Vol. III., p. 321, Vol. [V., pp. 75 and 79, and Vol. 
VI., pp. 315 and 325. 
t Acadian Geology, p. 81. 
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gravel known as the Gravel Pit, and near Halfway Cove on the upper side 
of the road, a deep hole called the Punch Bowl. Banks twenty-five feet 
high line the road on the southeast side of St. Mary’s River between 
Whidden’s ferry and Glenelg; others seventy-five feet high occur at 
North Lochaber ; and about Barney’s River, curious knolls or mounds 
of sand and gravel are numerous, the half barren pasture-land between 
the river and the shore being also very pebbly. On the railway between 
Avondale and Piedmont, are great banks of drift gravel; and between 
the road at William Murray’s and the river, two long hogsbacks. A 
much more prominent hogsback, crossing the road, runs into the meadow 
opposite Thomas Leadbetter’s at the upper settlement of Barney’s River. 
It is composed of layered sand and gravel, the former used for making 
mortar; is eighteen feet high on the west side of the road, but flattens 
out to the eastward. Near the Round Lake of Cole Harbour River, 
north-west of Port Felix, is another well-defined “ whale's back” in 
a sigmoid curve; it is about half a mile long, runs a little east of north 
and at the northern end terminates in two branches. It is composed 
of sand and gravel, rising about fifteen feet or more above the 
valley on either side, with a cow-path along its narrow top. In 
Hyde Brook, a branch of Salmon River east of Guysborough, a bright 


rusty conglomerate, apparently recent and composed of the pebbles of 


the brook somewhat strongly cemented by yellow ochre, sometimes 
assumes an indian-red color and may possibly be Lower Carboniferous. 
A mile and a half east of Sandy Cove, about six feet of rusty and dark 


_ conglomerate are seen in a little brook, the rusty cement being appa- 


rently accumulated from the sand and gravel, and the dark streaks 
from vegetable matter. In Delaney Brook, a similar conglomerate, 
horizontally bedded, contains many fragments of the dark slate found 
in the brook; and on the shore of Crow Harbour near John Ebhler's, 
and again near the head of tidewater in Halfway Cove Brook, is a 


. conglomerate, probably also derived from drift detritus. 


Toe grooves: 


The following is a list of the more important observations of glacial 
striæ in this region, some of which are on finely polished rocks beneath 
twenty feet or more of sand, gravel and boulders :-— 


Whitehaven, S. 13° E.; well marked and seen in several places. 
Parker Point, S. 4° E.; rocks polished. — 

Steep Creek, about S. 42° E. or parallel to the Strait. 

North Canso, S. 30° E. 

Cape George, near the school, S. 50° E. 

Greendale, S. 70° W., on rounded, upright faces. 

Livingstone Cove, S. 85° W., on sloping, polished faces. 

Afton road, south of Wallace Lake, S. 15° E. 
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Lochaber, S. 7° E., near foot of the lake. 

Lynch road, S. 44° W., and another not far distant, S. 58° W. 

Upper Black Brook Lake, East River St. Mary’s, S. 8° W., on 
rounded, polished rocks covered by ten feet of gravel at the outlet 
of the lake. 

Large blocks and boulders are seen in many places far removed from poulders. 
the beds from which they have been derived, often isolated on little 
mounds of sand and gravel. Raised beaches* fringe many of the Guys- Raised beaches. 
borough lakes. Tracadie Lake has one, composed of large blocks of 
sandstone so arranged as to resemble rough masonry, while other parts 
of the shore are covered with fine rippled sand. 

Sand-beaches are numerous on the sea shore as shown on the map. Sand-beaches. 
That at the mouth of Pomquet Harbour consists entirely of sand in 
undulating hills and hollows, nearly barren, but with a few scattered 
trees and bunches of grass. Great and important changes naturally p>speee made 
take place in the position of these easily moved materials. The mounds 
of the eastern beach of Roy Island, for example, shown on the Admi- Roy Island. 
ralty charts, have been levelled, the beach at’ the west end lengthened, 
and a patch of lowland at the northwest corner removed. The inner 
shore of the island is all low and much of it marshy. A breach was 
made in the bar by the August gale of 1873, but was again closed by 
the sea within two or three days, and teams cross from this so-called 
island to the mainland even at high tide. At the base of Colquhoun - 

Point is a beautifal beach for bathing, and there are many others on 

these shores. From the eastern end of the long beach, x bank of sand 

. fringes the woodland nearly to the entrance of Merigomish Harbour. | 
Springs, often containing various salts in solution, rise from the ground Mineral spring 
in many parts of this district, particularly where the underlying rocks 

are of the Carboniferous limestone and gypsum formation. At Taylor’s 

road and on the road from Pomquet Forks are several strong salt 

springs, near one of which, in the intervale of Pomquet River, is a de- 

posit of bog manganese. At Big Marsh in Hallowell Grant is the spring Hallowell 
from which the water came that was analyzed for Sheriff Hill by Mr. 
Hoffmann.t In the country about Ashdale and Dunmore are many 

springs. Some of the plaster pits are fed by springs; others derive Plaster pits and 
their supply of water from the surface. One of these pits in the neigh 7 

bourhood of Ogden Pond is said to contain snow all the year round. 

Near the house of Michael Gillis, Dunmore, is a sink-hole, in which, 
at the time of my visit, the surface of the water was forty feet below 
the surrounding country, and said to be very deep in the centre. The 
hole is about one hundred and fifty yards long and seventy-five yards 


* Acadian Geology, p. 36. 
t Geol. Survey Report for 1885, p. 15 x. 
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wide, and has water-lines at short intervals round its hopper-shapei 
basin. On the railway near James River, are other remarkable plaster 
pits and ponds of considerable size. East of Brierly Brook railway 
station, on the road to Antigonish is a strong, cold, saline spring, in 
broken plaster land. 

At New Strathglass, a very strong spring gives rise to a branch vf 
James River. It is cold, fit for drinking, and comes probably from an 
adjacent valley which, except in uncommonly wet weather, is dry. 

Another spring below the Marsh settlement, forms a large branch of 
Middle Barney’s River, coming out of the ground at George Cluneas’ 
house. 

A mineral spring, much resorted to, occurs on Donald McEachern's 
land in the Hollow near Dunmaglass post-office; the water has not 
been analyzed. 

Springs, probably of similar composition and greatly relished br 
cattle, are found on Barney’s River at Avondale and at the mouth of 
Bear’s Brook, oozing from Pre-Carboniferous rocks. 

At the bridge near the mouth of Anderson Brook, a small brook de- 
posits yellow ochre, no doubt derived from the sandstone of the 
neighborhood ; and similar ferruginous springs have been already men- 
tioned as occurring in other districts. 

Immediately below Park’s mills in Sutherland’s River is a saline 


spring which deposits yellow ochre. Another occurs in the bed of the 


river a short distance above the mills. These and the salt springs in 
the neighborhood of Antigonish will be again referred to. 

About one hundred and fifty yards south of the telegraph road, 
seventy-five yards west of the iron bridge over French River at Glenshee, 
is a large sink-hole on the west bank of the intervale. Beneath the sod, 
is a thickness of three or four feet of black mould, composed of roots 


Clay and peat. and leaves ; beneath this mould, an indefinite thickness of white clay. 


Infusorial 


Peat bogs are particularly numerous in the rocky country along the 
Atlantic coast; but no examination has yet been made of the depth and 
quality of the peat. 

Deposits of infusorial earth and marl like those found in western 


earth and marl. Nova Scotia,* occur in many lakes of this region, some of which have 


been described by Principal McKay, of Pictou. 
A little lake on McKay Brook, St. Mary’s, has been drained to turn 
it into hay-land, exposing a bed of shell mar. 


ScENERY, CLIMATE, TIMBER, PRODUCTIONS, ETC. 


Messrs. Jackson and Alger say in the short sketch which accompanies 
their map of Nova Scotia, published in 1841, that “it possesses some 





« Acadian Geology, p. 34. 
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of the most varied and remarkable scenery in North America,. .:. diver- Scenery. 
sified with beautiful lake scenery und picturesque coast views, verdant 
hills and valleys and many flourishing villages.” 

In Haliburton's History and novels, Gesner’s Geology and Industrial 
Resources of Nova Scotia, Dawson’s Acadian Geology, and a host of 
other books, frequent reference is slso made to the scenic attractions of 
the coasts and monntains of this province.* The southern coast is Atlantic coast 
bleak and barren, with sluggish brooks, lakes and marshes ; and is almost 
uninhabitable, except for the fishing and mining, although there are 
many excellent harbours affording picturesque views among their nu- 
merous islands and bold, rocky headlands. In the northern part, the gi shore. 
scenery is more attractive, and we again find the “cool clear rills trick- 
ling down the glades;” the views are more picturesque, and the 
numerous meadows form a pleasant landscape, the land being well 
irrigated by brooks, and on either side of which it rises in romantic 
boldness to a considerable height, but seldom approaches to the altitude 
of mountains. 

The coast of Canso, Dover and the islands in the vicinity are wild Canso. 
and romantic, presenting to the ocean rough bold cliffs, mostly granite, 
the surface being either barren or supporting a few scraggy spruces, 
cranberries and other low-growing plants. The most northerly of the 
Cranberry Islands, called the Frying-Pan, is the home of innumerable 
sea-gulls. Extensive barrens lie between Canso und Tor Bay; but hay- Barrens. 
marshes fringe some of the brooks, and small spots of cultivable land 
are found on the shore. Toward the head of New Harbour, mossy 
spruce land, interspersed with clumps of birch and maple, occupies the 
valleys and also some of the hills on which, however, much of the 
timber is blown down. 

The valley of New Harbour River to the head of tidewater, is very Now and 
beautiful, the hills on either side being high. Above the salt water, it s20#Harbour 
is wide and easy to follow. On Isaac’s Harbour River, fine Mol 
and marshes occupy a narrow belt about the lakes, while higher up, 
the river flows through a well-wooded valley from which a large Ship-timber. 
quantity of timber for shipbuilding has been obtained, but which is 
otherwise apparently unproductive. Good hardwood is found between 
the upper part of this river and Lawlor's Lake, and toward Country 
Harbour and westward, interspersed with barren tracts, which are 
also characteristic of the Canso peninsula, as of all the large areas 
where granite abounds. 

The acenery of the St. Mary’s River at Melrose, is picturesque in its Melrose. 
well cultivated meadows and numerous small Jakes, enclosed by rough, 
woody hills. Many of the lakes which empty into this river are rocky Lakes. 
and beautifal, bordered with hardwood and everzreens, inside which a 


* Osgood’s Maritime Provinces, page 334. 
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white line of blocks is frequently seen. Where brooks enter, however, 
the shores are generally low and marshy, and lagoons, difficult to cross, 
extend far upstream ; the lakes are thus easily dammed for lumbering 
or other purposes, and much of the country, in their vicinity, is liable 
to be flooded after a heavy rainstorm. A great freshet, on September 
12th, 1882, flooded all the mines near Sherbrooke, and for a time con- 
verted a great part of Goldenville into a lake. 

One of the roughest rivers in the country is the picturesque portion 
of the East River of St. Mary’s at Rocky Mountain, where the gorges 
and high overhanging cliffs present during a freshet a scene of wild 
and terrifying grandeur. 

Sutherland’s Brook is a stream of great beauty, with its foaming 
Picturesque cascades, its pools, and woody banks. Not far above its mouth, a 
nee: boulder of conglomerate forms a little island, crowned by a clump of 

spruces, one of them nine inches in fliiameter. The conglomerate is 
like that of Arichat; the cliffs are of gray argillite and quartzites, 
sometimes finely rippled. 

Holy Hill. All the branches of the East River about Holy Hill, on the contrary, 
wind sluggishly among alders and marshes in half barren land, with 
little fall and few rock outcrops. 

South River Lake and Lochaber are singularly beautiful. Of the 
latter, the late Honorable Joseph Howe thus speaks in his poem 
Acadia 5 


Rivers. 


Winding in graceful folds, ’twixt hills that rise 
On either side, the fair Lochaber lies.”’ 


MoPhee's mil]. On the brooks flowing into this lake, and on several branches of South 


broo River, scenes of rare beauty are afforded, one of the most remarkable 
of which is the rocky gorge above the lower dam in McPhee’s mill- 
brook. 

Pomquetand § Lhe brooks of the well settled districts of Pomquet and Tracadie, 

Traoadie. are, as à rule, tame and uninteresting, exceptions being found, however, 


in certain picturesquely rocky portions of the Monastery Brook, 
and of Tracadie, Pomquet, Black and Afton Rivers. 

OhioMountains Brooks flow from the Ohio Mountains, where they rise from springs 
and small marshes, as gentle, often steep, but never dangerous 
mountain-streams, in whose sheltered gorges ferns are green till the 
middle of November. The land at the head of St. Joseph Lake is hilly, 
and broken by limestone and plaster which form pits, ridges and little 

Callahan Brook knolls. Callahan Brook, with its picturesque, rocky walls of red 
syenite and slate, its falls and deep, narrow gorge has been already 

Trout. described. Many of these brooks and lakes abound in trout, which 
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differ greatly in size and color, even in waters no great distance apart, 
as for example in the two Black Brook lakes, in the uppermost of 
which the fish are of a fine red color, whereas, in the lower, they are 
black—a circumstance perhaps due to the color of the shores and 
bottom which are largely composed of red syenite at the upper lake, 
but at the lower of black slate. 

The Sugar-loaf at Antigonish, and the hills on the Gulf shore, Antigonish 
command fine and extensive views of the surrounding country and to asad 
seaward. Arisaig Brook, the tower part of Doctor’s Brook and its east 
branch run in deep and beautiful valleys, like some of the Mabou 
rivers, as shown in Mr. Weston’s Arisaig photographs. But there is 
in th: scenery of this district no more striking feature than the Hollow The Hollow. 
or “Bruin’s Highway,” a pass or gateway extending along the 
northern boundary of the Cambro-Silurian rocks from McNeil’s Brook 
to Bailey’s Brook, nowhere wide and comparatively level, although 
the hills, particularly on the south, are high.* 

The scenery of Marshy Hope valley resembles that of certain Cape Marshy Hope. 
Breton glens; but the outlines are usually tamer and less attractive. 

James River, Brierly Brook and other streams of the neighborhood 

afford wild and beautiful views, like those of Margaree. Brierly Brook 

flows with two fine falls of ten feet each, through a narrow gorge with 

high perpendicular walls. The celebrated falls of James River are James River 
best seen from above on the left bank, for from below they can be ns 

seen only in part. “Green quartzite forms an elevated peak which 

rises abruptly above the falls. The water flows in great volume over 
precipitous rocks, and from a height of about one hundred feet, 

into a capacious basin, the whole forming a scene of impressive 
grandeur.” t+ 

A cave, one hundred feet long and six feet wide, in the limestone of Cave. 
McLellan Brook is quaintly described by Gesner.{ A small stream of 
pure water runs along the floor, and rude overhanging masses of rock 
form the walls and roof. A succession of fine falls occur in the gorge of hue toute 
Sutherland’s River at Park’s mills, among cliffs rising to a height of 
more than fifty feet. The lowest falls over two steps of one and two 
feet, into a deep, rock-bound pool, while above there are two cascades, 
aggregating twenty feet, which cut through the rocks in three separate 
gorges. 

“The beautiful valleys and hills which surround the thriving village Sannybrae. 
of Sunnybrae, on the East River of Pictou, render it worthy of its 
name, and one of the most picturesque spots in Pictou county.” 


* Trans. N. 8. Inst. Nat. So., Vol. IV., pp. 54 and 57. 
t Dr. Honeyman in Trans, N. 8. Inst. Nat. So., Vol. IL, p. 110. 
1 Geology of Nova Sootia, p. 185. 
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Reference has been made in this report to the character of the soils 
yielded by the various underlying rocks, and to their capacity for 
producing grain and other crops. The land underlain by Pre- 
Cambrian felsites and schists is generally more or less sterile; that of 
the Cambro-Silurian districts is hilly and rough, but productive. The 
Silurian soils are fairly good, but too clayey ; the Lower Devonian and 
Carboniferous conglomerate are often rocky and barren; whilst the 
Upper Devonian soils are said to be, in some cases, superior to those 
of the Carboniferous limestone, the highest red beds being very produc- 
tive, as shown by the thriving farms at Beauly, Lochaber, South River, 
Vernal, Marydale and elsewhere. 

The soil derived from the Carboniferous limestone is rich, loamy 
and calcareous in the neighborhood of limestone ; but the clay-land 
derived from shales, as at Tracadie and Heatherton, although free 
from stones, is wet and less productive than the more stony land of the 
rear. Between Pitcher’s Farm and West River, only a few inches of 
soil cover a shaly rock; consequently the land is bad and in great part 
still under forest, although comparatively level. Considerable tracts 
of barren occur on the peninsula north of Antigonish, underlain by 
Carboniferous conglomerate and associated rocks, but with few other 
exceptions, all the land in this county is fit for cultivation. But 
between the East and West Rivers of St. Mary’s, nearly all the country 
underlain by this formation and by Devonian rocks, is irreclaimably 
barren, dry and rocky, covered with blocks of whitish flinty sandstone 
and grit. In part, this barrenness is no doubt due to bush fires which 
have destroyed much valuable timber; but the gray sandstones do not 
seem to possess the substance necessary for a luxuriant growth of 
vegetation, so that the injury done by the fire is not repaired, the forest 
being replaced by shrubs and mosses, or the bare surface of the rock 
left without even a covering of moss. The mossy spruce- and tamarac- 
land, the pools and mossy marshes bordered by scraggy spruce, the 
sluggish brooke, lakes and other uninteresting characteristics of this 
district have been frequently adverted to. 

But whether ‘‘ waste or woodland, hill or plain,” the wild flowers are 
there, hidden away among the trees, making bright the open barrens 
by their charming variety of color and form, trailing in the streams or 
rising from the water of marshes and ponds. A pretty little flower 
the water Lobelia (Lobelia Dortmanna)* was found growing in the 
upper Black Brook Lake; a Purple Fringed-Orchis (Habenaria jim- 
briata), and white water-lilies (Nymphæa odorata) are seen in some of 
the brooks; cranberries abound in the marshy lakes. In Gunn’s Lake, the 
marshland is golden with the fragrant and beautiful little Hood-shaped 


* Determined by Professor Macoun: 
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Bladder-wort ( Utricularia cornuta), associated with fly-catching plants. 
The so-called lily of the valley (Maianthemum Canadense) is also abun- 
dant in moist woods. In the bed of a sluggish brook, flowing from 
marshes at John Chisholm’s, near the head of McPhee’s mill-brook, are 
large numbers of the white water-crowfoot (Ranunculus aquatilis, var.) 
‘On some of the streams of Antigonish, as for example Graham Brook, 
the ferns sometimes attain a height of seven or eight feet. Interesting 
collections of the plants of this region, made by Messrs. Faribault and 
Robert, have been examined by Professor Macoun. 

The seasons do not differ materially from those of the country north Seasons. 
and east of the Strait of Canso. That of 1886 was very early, the 
mayflower (Epigæa) being in bloom on April 15th, and the white 
water-lily (Nymphæa odorata) on July 10th; whereas the latter was 
not in flower on Flynn and Gavin Lakes till August 8th in 1884. 

Raspberries and blueberries were ripe at Guysborough Intervale bn 
August 8th, 1884, and an extraodinary crop of wild strawberries was 
ripe at the College on July 10th, 1885, the dewberry having preceded 
them several days. 

The crops are similar to those of Cape Breton, the land in the 
northern part of the mainland being, however, better settled and in a 
higher state of cultivation. Much interesting and valuable informa- 
tion about the climate, resources, scenery and population is contained 
in Haliburton’s History of Nova Scotia. Wheat ripens on Roy Island, wheat. 
Big Island and along the greater part of the Gulf shore, but not always 4 
in the interior. A large quantity of ton timber is shipped to England 
chiefly from Guysborough Harbour, but the woods of the greater 
portion of the country are small, and barely supply the local demand 
for lumber. The animals are the same as in Cape Breton. Moose and 
bears were once common on the barrens of St. Mary’s, the former are 
now scarce, although still occasionally killed. The population of Guys. population. 
borough county is 17,808,* of Scotch, English, Irish, French and German 
descent, with 900 Africans; 1601 are fishermen, and 1568 farmers, 
with a floating mining population. Antigonish county has a popula- 
tion of 18,060, of which two-thirds are of Scotch descent, the remainder 
French, Irish and English chiefly, with a few Africans; 3256 being 
engaged in farming, 43 in fishing. Of the 35,535 inhabitants of Pictou 
county, six-sevenths are of Scotch descent, the remainder chiefly 
English and Irish; farmers, 4806; fishermen, 15; but many of the 
farmers fish also. 

' In Guysborough, the number of acres under cultivation for grain, 18 Produce of 
682; for roots, 1,996; for hay, 15,881. The annual yield of wheat is Sameer: 
6,529 bushels; of barley, 4,152: of oats, 42,988; buckwheat, 11,720; 


*Census of 1881. 








Antigonish. 


Pictou. 


112 Pp NOVA SCOTIA. 


potatoes, 191,259; turnips, 12,016; of other roots, 2,062; and of hay. 
20,512 tons. Butter, cheese, wool, cloth, cattle, sheep, pigs, horses, and 
maple sugar are also produced, but very few apples or other fruita. The 
value of the fur procured is $1,565. Pine,—square and in logs,—oak, 
tamarac, birch and maple are exported, and also masts, spars, staves, tan- 
bark and cordwood. Much ship timber is still taken out of the forests. 

Of cod, there are taken 30,943 quintals; 9,369 of hake, haddock, 
and pollock; of herring, 17,276 barrels; of gaspereaux, 1,293; of 
mackerel, 13,117; besides halibut, salmon, eels and trout; 13,874 gal- 
lons of fish-oil are produced; and 520,405 pounds of canned lobsters. 

The number of acres under cultivation in Antigonish is 3,640 for 
grain; 3,363 for roots; 36,141 for hay. The yield of wheat is 41,687 
bushels ; 10,811 of barley; 153,675 of oats; 1,244 of peas and beans; 
15,228 of buckwheat; potatoes, 319,946; turnips, 26,400; other roots, 
1871; 41,164 tons of hay. Butter, cheese, cloth, a little fruit and maple 
sugar, horses, cattle, sheep, and pigs are also exported. The value of 
the furs is $356. The same woods are exported as from Guysborough 
and Pictou, with the exception of tamarac and oak. 

Of cod there are taken 2,087 quintals; of hake, haddock and pollock, 
815; 999 barrels of herrings; 100 of gaspereaux ; 3,084 of mackerel; 
besides salmon, eels, trout and oysters, and there are 970 gallons. of 
fish oil made. 

In Pictou county 11,647 acres are under cultivation for grain; for 
roots, 4,182; for hay, 39,913. The yield of wheat is 114,741 bushels; 
of barley, 14,459 ; oats, 345,591; buckwheat, 29,059; peas and beans, 
2,362; potatoes, 486,444; turnips, 71,775; other roots, 5,086: hay, 
45,715 tons. Butter, cheese, cloth, wool, cattle, sheep, pigs, and horses 
are also exported; apples, grapes, plums and other fruits grown in large 
quantity. The furs are valued at $657. The woods exported are the 
same as those from Antigonish. 

Pictou county furnishes the market with 1,440 quintals of cod ; 16 of 
haddock, etc., 1,287 barrels of herring; 109 of gaspereaux; 398 of 
mackerel, together with salmon, shad, eels and trout ; 196 barrels 
of oysters; 524 gallons of fish-oil and 394,300 pounds of canned 


lobsters. 


Economic MINERALS. 


The occurrence of various useful minerals and metallic ores has 
been already referred to, and will be more fully discussed in the 


' following pages. These minerals are well illustrated by the collections 


in the museum of the Geological Survey at Ottawa, and in the 
provincial museum at Halifax. 
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Coal.—The small pipes and seams of coal in the sandstones of the Coal. 
East and West Rivers of St. Mary’s, at French River, South River and 
elsewhere, are of no economic value, and need not be enumerated ; nor 
will the vain search for coal at various points, as at Kerrowgare and 
Arisaig, in black Silurian slates, be again referred to. 

The discovery of a seam of coal, eight inches thick, at Pomquet ?°™™* 
Harbour, and of pieces of coal and the remains of vegetables on the 
North River of Antigonish, was noticed by Gesner* in 1836; and Hali- 
burton adds, that limestone is found about a mile to the westward of 
the former. Of late years, several pits have been sunk at Peter Dion’s, 
where the coal dips N. 24° W. < 20°, associated with crumbly gray 
sandstone and greenish and gray argillaceous shale, and underlain by 
underclay full of Stigmaria. The coal seen in pieces on the shore, is in 
part bright and good, but in part very pyritous. A boring in the water 
not far from the bank, is said to have cut: rock, 5 feet; coal, 2 feet; 
resting on rock not bored. 

No seams of workable coal appear to have been found on the penin- gatlowellGrant 
sula north of Antigonish, the black shales there exposed having appar- 
ently been mistaken for coal,f into which they pass at several points; 
but from many of the openings not a trace of good coal has been obtained. 

Mr. Campbell ¢ has clearly shown that these oil coals and shales under- Gel below the 
lie the Carboniferous limestone at Big Marsh; he divides them into two limestone. 
groups, the lower seventy or eighty feet in thickness, including twenty 
feet of good oil shale, five feet of which are curly cannel, rich in oil; the 
upper, 150 feet thick, in immediate contact with the limestone, contain- 
ing a large percentage of oil. The pits dug in search of coal in and 
about Big Marsh, are shown on the map. The black shales are associated 
with light-gray micaceous shale and sandstone, full of impressions of 
broken plants. In the report of the Commissioner of Mines for 1868, 
page 21, a return is made of $682.50 expenditure for preparatory work 
in driving a tunnel into the face of a hill for the purpose of cutting the 
seam of coal, An additional expenditure is returned of $590 next year, 
but the presence of faults near the crop of the seam is said to have im- 
peded progress. In 1870 considerable difficulty is said again to have been 
experienced in consequence of the disturbed state of the strata, a series 
of faults having thrown the seam out of its regular position, and necessi- 
tated much extra work in drifting.§ At two of the pits, on the Beaver 
road, a black, very bituminous shale passes into gray, rusty, crumbly 
shale, glistening with mica and containing obscure plants. Coal has 


* Geology of Nova Scotia, p. 142. | 

+ Acadian Geology, p. 849; Trans. N. 8. Nat. 80., Vol. VI., p. 70: Gilpin’s Mines of Nova 
Scotia, p. 14. 

t How’s Mineralogy, pp. 2 and 84. 

$ Ratherford’s a 
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also been sought in the black, bituminous, carbonaceous shale near 
Ogden Pond. On Graham Brook, pits have been dug in a ooaly 
crumbling rock with steel-gray, nodular, ferruginous, argillaceous 
shale, which contains plants, and which is associated with conglom- 
erate, and underlies a gray limestone. On Huggan mill-brook, near 
Cumming’s furniture factory, at Piedmont, several pits have been dug 
in search of coal, in gray and greenish-gray shaly sandstone, of Miil- 
stone Grit age, full of carbonized plants and associated with reddish- 
gray striped sandstone, which has been quarried for building. Streaks 
of coal, six inches in thickness, found, it is said, in these rocks, seem 
to be only carbonized tree trunks. 

The so-called coal mine of Lower South River is described on page 
82 Pp; and the Permian coal seam of Big Island, on page 95 p. The borings 
made some years ago inthe small seams of East River, north of the 
Pictou coal-field are described by Mr. Henry Poole.* In the report of 
the Commissioner of Mines for 1873, page 15, it is stated that a bore- 


Pictou Harbour hole was put down 500 feet at Sutherland’s Point, north of New Glas- 


Antigonish. 


French River. 


gow, which reached shales very similar in appearance to those of the 
coal-bearing basin to the south but which were more probably those of 
Mr. Poole’s section. In 1874, the bore-hole was extended to a depth of 
734 feet, when mottled marls were struck. Another boring, 534 feet 
deep was made at Hardwood Hill, the measures passed through being 
fire-clay and freestone. 


Vivianite.—This beautiful blue phosphate of iron is reported by Pro- 
fessor How} in small quantity near the surface at Antigonish.f 


Bog Iron Ore.—Bog ores are found in several places in small quantity. 
A specimen from Antigonish county analyzed by Dr. How,§ contained 
“45 per cent. metallic iron with 18.30 water, about 7 of clay, 5 per 
cent. organic matter, and a decided but not unusually large amount of 
phosphoric acid.” A specimen from a small deposit near French River 
yielded to Mr. Gilpin || 46.56 per cent. metallic iron, 11.60 water ; man- 
ganese 6.89, clay 15.43, with traces of sulphur and phosphoric acid. 


Clay-lronstone. Beds of clay-ironstone, from six inches to four feet 
in thickness, are noticed by Mr. Gilpin{] as numerous among the Car- 
boniferous strata of French River; and an analysis of one of them 
gave: metallic iron, 25.16 per cent., clay 61.52 per cent. and traces of 


Polson's Lake. Sulphur and phosphoric acid. The spathic ores of Polson’s Lake, are 


_* Trans. N.S. Inst. Nat. So., Vol. I., p. 88. 
t Mineralogy of Nova Scotia, p. 108. 
¢ Trans. N. 8. Inst. Nat. So., Vol. VI., p. 326. 
§ Mineralogy of Nova Scotia, p. 102. 
li Nova Scotia Mines. p. 64. 
7 Nova Scotia Mines, p. 64. e 








. euercnen.] ECONOMIC MINERALS. 115 P 


described at page 119, that of Sutherland’s River in the Geological Sutherland’s 
Survey Reports for 1866-69, p. 441, and for 1873-74, p. 238. ae 


Brown Hematite.—An analysis of a specimen of ore from Lochaber, Lochaber. 
collected by Dr. Honcyman, yielded* nearly 48 per cent. metallic iron, 
water 11.12, sesquioxide of manganese 4.73; siliceous gangue 13.86; 
and traces of phosphoric acid, lime and magnesia. Carbonate. of iron, 
micaceous iron ore and copper ore are stated by Dr. Honeyman to be 
also widely but thinly distributed among the Devonian Slates, from 
which this specimen was obtained. 

The iron ores of the East River of Pictou have been described by East River of 
Gesner,f Dawson,f How,|| Hartley,§ Honeyman,{ Poole,** Gilpin,tf 
Harrington,ff and others, but will not be here referred to, since the 
region in which they occur has not yet been thoroughly examined. 


Red Hematite and Specular Ore.—The wide range and distribution of 
these valuable ores of iron in the countiesof Guysborough, Antigonish 
and Pictou, in beds, veins, strings, blotches, films, and specks, in all the 
rocks from the highest to the lowest, has been frequently pointed out. 

Some of the outcrops would seem to indicate the presence of large 
bodies of ore, but none of them are now vigorously worked. 

At Bigsby Head, east of Guysborough, a vein of specular ore runs Guysborough. 
244° among trap and purplish felsite. 

A most promising deposit of specular iron has been worked near - 
Erinville by the Crane Iron Company, of Philadelphia, under the Erinville. 
management of Mr. T. M. Williams, of Mine Hill, New Jersey, to 
whom I am indebted for many of the following particulars :—To test 
the ore, a shaft was sunk fifty feet, from the bottom of which a drift 
‘was extended twenty-five feet through the ore to a wall. Another 
tunnel was driven sixty feet north-east in the ore, and a third south-east 
thirty-five feet, also in hematite; while in an open cutting, another 
band was found to extend twelve feet in a south-easterly direction. On 
the top of the back or ten feet vein, are masses of quartz, full of long, 
narrow crystals, crystalline fragments of the ore, and a little iron 


+ How’s Mineralogy of Nova Scotia. p. 99. 

+ Geology and Mineralogy of Nova Scotia, p. &; Industrial Resources of Nova Scotia, p. 258. 

4 Acadian Geology, p- 591; Supplement, p. 94; Canadian Naturalist, Vol. VII., p. 137, and 
Vol. IX., No.6; Report of the Pictou Coal and Iron Co., 1875; Report of the American Associa- 
tion, 1879. 

ii Mineralogy of Nova Scotia, p. 97. 

§ Geol. Survey Report for 1868-63, p. 182. 

@ Trans. N. 8. Inst. Nat. Sc., Vol. II., Part 4, p. 67; Vol. ITI., p. 171: Vol. V., p. 204. 

** Reports of Commissioner of Mines for 1872, p. 36; for 1874, p. 49; 1875, p. 61; 1876, p. 57; 
and 1877, p. 43. 

tt Nova Scotia Mines, p. 64. 

tt Geol. Survey Report for 1873-74, pp. 214, 228, 229, and 250. 
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pyrites. Other openings have been made about one hundred yards, 
232° from the main shaft, in all of which more or less ore was cut. 
The walls of the veins seem to be in every case composed of greenish, 
dioritic, felspathic, trappean and brecciated rock; but, at the time of 
my visit, Sept. 30th, 1882, they were not well exposed, and no work has 
been done since. About three thousand tons had been extracted at a 
cost of fifty cents per ton, the cost of hauling to a shipping place at 
Guysborough being $1.50, and the price at the time $7 to $8 per ton i in 
the American market, where it was used for lining puddling furnaces. 

At another opening, on Thomas Kent's claim, about a mile to the 


_ westward, specular ore has been found in wedges and veins, brecciated 


with cream-white claystone and quartz, in blotches and veins, with 
crystals of pyrites, in two pits not far apart, near one of which is a 
strong, ferruginous spring. <A vein, six or eight inches thick, occurs 
in compact, greenish-gray soft reck, probably an altered argillite, but 
without apparent bedding. In the neighborhood are great outcrops of 
dark-gray trap in contact with conglomerate, the ore being scattered 
through all these rocks. 

In Guysborough River, immediately east of Mink and Atwater Brooks, 
is another deposit of specular iron, which has been mined in a flinty, 
quartzo-felspathic rock, containing large crystals of calcspar. The 
ore forms a sort of breccia with a ferruginous calcspar, and is als 
veined with it, being itself a vein six feet wide, which runs 65°, but is 
not well exposed. Some parts contain a large percentage of iron 
pyrites, and very little of it ig quite free from this impurity. No 
undoubted volcanic rock is seen, the grayish-white claystone being 
probably a mixture from the vein. 

Iron ore is said to have been found at Angus MclIsaac’s, Giant Lake. 
but nothing is yet known about it. 

Near South River artd Vernal, the Devonian slates and sandstones 
contain traces of specular iron ore. Ina pit west of the Vernal road, 
the quartz-veins, which penetrate a flinty quartzite, are associated with 
veins of ore, seldom excceding a quarter of an inch in thickness, but 
very numerous, reticulating in the cracks of the quartzite, sometimes 
without the quartz. | 


Caledonis Mis At Duncan McDonald's, Caledonia Mills, a shaft was sunk through 


free ne 


compact sandstone, spotted with a considerable quantity of iron ore 
which is also present as films in the joints, and associated with a breccia 
composed of specular iron, red hematite and spots of felsite. 

In a small brook on the west side of South River Lake, dark-gray, 
coherent, argillaceous sandstone is cut by a vein of quartz, six inches 
thick, holding half specular iron. It runs 4° and is traceable for some 
distance in the bedding. Other small and unimportant deposits of this 
neighborhood and Lochaber are indicated on the map. 
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In a small brook which flows from the back settlement of Arisaig to Doctor’s Brook. 
the confluence of the east and west branches of Doctor’s Brook at John 
and Andrew McDonald's, red hematite, six feet thick in a north and 
south direction, shows itself in the bank among outcrops of fragment- 
ary rocks and slates; but whether as a vein or bed was not determined. 
The ore is in part excellent, but somewhat variable in composition. 
About fifty yards upstream from this outrop is another, said to be 
twelve feet thick, and smaller bands are stated to occur lower down. 
Other important deposits have been discovered between the back settle- 
ment and Doctor’s Brook: one of these shows eight feet of good, 
coarsely oolitic hematite in a light-colored siliceous rock; another, six 
feet of ore among red slates. The numerous similar deposits of this 
neighborhood, perhaps, owe their origin to the proximity of syenite, 
diorite, and other igneous rocks.* On the new road from Doctor's 
Brook to Pleasant Valley, below the bridge on the brook, a band of 
rock, six feet wide, in a north and south direction is strongly impreg- 
nated with and passes into pure hematite. Near this and, perhaps, 
continuous with it, is the so-called twenty-four feet bed, in a greenish 
flinty sandstone. Measured from north to south, the breadth of ore- 
bearing rock is forty-one feet, the more northerly small vein being, 
however, separated from the other by about twelve feet of greenish-gray, 
banded, flinty quartzite, dipping 331° < 63°, in layers one to eighteen 
inches thick, and in the thick bed are several of these bands, more or less 
lenticular, and, therefore, differing in thickness in different parts of the 
cutting. At one point, the hematite is said to have measured twenty- 
four feet of solid ore; but where best seen, the thickest layer does not 
exceed six feet, while to the eastward, all, except this and an eighteen 
inch band near it, may be said to be quite cut out or replaced by 
quartzite, ‘The ore is oolitic and good, like that found elsewhere in the 
neighborhood; near it are reddish and mottled fragmentary rocks 
diorite, with veins of epidote, red concretionary, hæmatitic slate, and 
other similar strata. 

To the north-westward, a shaft twenty-five feet deep was sunk, some MoNeil's Brook 
years ago, in trap showing traces of specular iron. In the small brook, 
which crosses the shore road east of McNeil’s Brook, are two large 
outcrops of red hematite, about eighty-eight yards apart. The upper 
one shows about ten feet of pure hematite; the lower 15 feet, with 
“horses” of greenish flinty rock. 

Immediately west of McNeil’s Brook, near Angus Campbell's, is a 
bed of oolitic hematite, three feet wide, opened for twelve feet east 
and west, and separated by about forty-five feet of Cambro-Silurian 
slate, frora another large indefinite band to the northward. 


*Trans. N. S. Inst. Nat. 8c., Vol. IV., p.. 58. 
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West of the Gulf road, on the line between Angus McGillivray 
(Andrew's son) and Ranald McDonald, is an outcrop of fine red hæma- 
tite, six feet thick in an east and west direction. Greenish diorite is 
in the vicinity, and the detritus indicates also the proximity of rusty- 
weathering, soft Cambro-Silurian slate. 

The bed of hæmatite interstratified with the Silurian rocks of Arisaig 
is described at pages 44 and 48 p. It is probably that of which an 
analysis is given by Mr. Poole,* containing 52.34 per cent. metallic iron. 

The Webster iron ore is a very siliceous, red hematite of varying 
richness, apparently a contact deposit between Silurian and Cambro- 
Silurian strata, like the Lower Carboniferous ores of Cape Breton. 

At Marshy Hope, a small quantity of specular iron is found in con- 
nection with trap and Cambro-Silurian rocks, on the north side of and 
close to the railway, west of the Bear's Brook. 

Nearly opposite the post-office at Avondale is a red siliceous rock, 
not actually seen in place, but evidently underlying, which passes into 
an iron ore, apparently not rich enough to pay for working. It may 
indicate a patch of Devonian rock here, but is perhaps Lower Carbon- 
iferous. 

On the slope of a hill on the west side of a tributary of the East 
branch of French Rivor that crosses William Irving’s land twenty- 
eight chains south of the telegraph road, two miles west of Kenzieville, 
(Barney's River) is an outcrop of iron ore that may prove of import- 
ance. It lies at the contact of the Medina and Cambro-Silurian strata, 
and seems to be a mixture of trap and grit, passing in places into 
Oolitic hematite of fair quality. 


Rog Manganese.—The earthy and bog ores of manganese, largely 
used for paints, are found in small quantity as nodules and earthy beds 
in the soil in many places, as, for example, on the road to Goshen from 
the foot of Lochaber; on the telegraph road near Afton, where porous; 
rusty-weathering rock occurs in a swamp and stinking-pool; in Pom 
quet River, below John Chisholm’s house; in Sutherland’s Brook, im- 
mediately above the East River of St. Mary’s; and on the hill south of 
the railway, west of Piedmont station. 


Pyrolusite.—Large pieces of this ore of manganese are said to be 
found in the drift on the hill, four hundred yards south-east of Calla- 
han’s house, near the head of the Ohio settlement. It is also found, 
associated with iron ore, at the East River of Pictou.* 


Copper Ore.—Ores of copper are widely diffused among all the geo- 
logical formations in this region, but although large sums of money 


* Report of Commissioner of Mines for 1876, p. 60. 
t Gesner’s Geology, p. 63; Geol. Survey Report for 1873-74, p. 230. 
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have been spent in developing some of the more promising deposits, 
none of these have yet realized the expectations of the explorers. 

The occurrence of copper pyrites in specks in dark slate, associated woatister’s 
with the trap and syenite of McAllister’s Brook, near Guysborough, BIO 
was pointed out on page 53 ep. In the northwest branch of Salmon 
River,* about a mile above Erinville, an indefinite quartz-vein was p.ovine, 
mined twenty or more years ago for copper. A tunnel was driven a 
few feet into the west bank of the river, and a shaft sunk forty feet to 
meet it; but the vein was not cut in the shaft. {t contains copper and 
iron pyrites and is associated with bluish-gray very coherent slates. A 
minute quantity of copper ore occurs in the flinty Devonian quartzite Mink Brook. 
of the Mink Brook, a tributary of the Guysborough River. 

On Polson’s or Copper Lake, east of Lochaber, fragments of copper pyjson’s Lake. 
and iron pyrites, sometimes three to five feet in diameter, in an impure 
brown hematite, are found in the surface gravel,f derived from veins 
near the junction of Devonian and igneous rocks. ‘ Spasmodic efforts 
were for nearly forty years made to find the vein from which the 
boulders came. . . . At last, in 1875, a vein containing copper 
pyrites was discovered,’§ six feet wide, dippiig north with the con- 
taining slates, and consisting chiefly of spathose ore, spotted with cop- 
per pyrites. In 1876 this vein was opened by a shaft twenty-five feet 
deep, “the mineral matter at the point opened being chiefly spathic 
iron ore, yielding 35.5 per cent. of metallic iron; it is spotted with 
iron pyrites. In 1879 two shafts were sunk about sixty feet, but work 
was then suspended. At a distance of one hundred and fifty feet along 
the vein, where the cover is reduced from twenty to five feet in thick- 
ness, another opening was made, and the width of the vein there deter- 
mined to be eleven feet. The percentage of copper ore is said to have 
also largely increased.” Fragments of the associated Devonian dark 
slates are enclosed in the vein-stone, and in places a crystalline rock is 
attached to a breccia and quartz occasionally mixed with the spathic 
iron. The land rises steeply from the road to the mine, and near the 
road, traces of specular iron have been found in spathose veins travers- 
ing greenish-gray and purplish argillite. 

Two specimens of ore from this mine were examined by Dr. Har- 
rington.|| The first taken from a considerable depth was found to 
consist of a mixture of copper pyrites, spathic iron oro and a little 
iron pyrites, containing 11.70 per cent. of copper, but nosilver. ‘The 
spathic iron ore is pale brownish-gray in color, coarsely crystalline, 

* How’s Mineralogy of Nova Scotia, page 72. 

+ How’s Mireralogy of Nova Scotia, p. 67; Dawson’s Acadian Geology, p- 592; Supplement, 

p- 95; Trans. N.S. Inst. Nat-Se-, Vol. IV.. p- 77. 


§ Poole, Report of Ganimiséioner of Mines for Nova Scotia for 1875, p. 64, and f or 1876, p. 62. 
i Geol. Survey Report for 1876-77, p. 476. 
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and has a specific gravity of 3.61. It was found to contain 73.68 per 
cent. of carbonate of iron, or 35.573 per cent. of metallic iron.” 

“The second specimen was from the surface, and consisted of copper 
pyrites, pale iron pyrites, hydrated peroxide of iron, and some rock 
matter. It was found to contain 5.67 per cent. of copper.” Further 
particulars concerning this mine, and that on the west side of Lochaber, 
will be found at pages 59 and 102 p. 

On the College lands, about two miles west of the foot of Lochaber, 
a shaft, said to be 85 feet deep, was sunk in 1876 in greenish epidotic, 
serpentinous diorite traversed by veins of quartz in which, as well as 
in joints in the diorite, occur large blotches of specular iron and copper 
pyrites. 

Iron pyrites is sparingly present, and spathic iron is mixed with 
quartz as the vein-stone in one or two places. Some of the blocks from 
the veins are three feet thick, of quartz and diorite mixed; in them 
are vugs containing long crystals of quartz and beautiful leafy aggre- 
gations of specular ore. In many of the neighboring pits, purple 
Devonian argillite has been cut. The relations of the various rocks 
could not be made out at the time of my visit, work having been long 
suspended at the mines; but Mr. Gilpin* states that: ‘the deposits 
form à series of veins, cutting at oblique angles black and red shales and 
quartzites, and thrown for a short distance 30° out of an east and west 
course by a dyke, apparently containing talc and serpentine. 

“The first vein met going east is about two feet wide. I have no 
details of its contents. The second vein, twenty feet distant, has been 
proved to a depth of eighty-five feet; it varies in width from five feet 
six inches to six feet three inches, and holds about 20 per cent. of cop- 
per pyrites, evenly distributed in talcose slate, greenstone and quarts, 
and micaceous iron ore. The third vein, 216 feet distant, is from one 
foot six inches to two feet wide, and holds copper pyrites, with 
erubescite in bands, with quartz and talcose greenstone. The fourth 
vein, 130 feet distant, is about five feet wide, and carries about 10 per 
cent. of rich ore, with much quartz. The fifth and sixth veins are 
respectively fifty and one hundred and fifty feet further east; they are 
about each three feet wide. . . . In these last, the micaceous ore has 
been to some extent replaced by carbonate of iron. . . . The sixth 
vein is gradually returning to its east and west course; and, at a fur- 
ther distance of three hundred yards, it has been opened again and 
proved to be four feet six inches wide; and, nearly half a mile to the 
east, on tho strike of the vein, two small veins have been found, hold: 
ing very good ore, and large boulders, proving the passage of the larger 
veins.” 


*Nova Scotia Mines, p. 78, and Quarterly Journal Geol. Soc., Vol. XXXIII., p. 75L 
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“The quality of the Lochaber ore is unusually good ; the chief variety 
met is copper pyrites, with a small admixture of carbonate of copper 
and erubescite. An average of the large veins, gave on analysis by 
Dr. How, of Windsor: 


Metallic copper 00000 0000900080 000000 067 000009 000 © 00000 19.21 





Metallic iron....... Su lgiwd Ge dite dis eo Oath home eee. 2DeOL 
Sulphur. ees secs cavessccsess cons cnsouoss ses ce ve sise . 22.65 
Carbonate of He Dee Sonate dite éditos dote ce 5.15 
Oxygen, etc......., session once Gaston etes diese 4.67 
Gangue ........ sense nr Sen eeee ws 23.01 

100.00 





Copper .-ee sesesececcve euler Geese Sue wee eben wen aeeess cove 29.00 
Iron er esse Sue said Sade ose este 29 70 
Sulphur etienne liens tisse saessses 81:00 
SICA ds sr unes res aie rie lente Diese des so. 3.40 
MOISUUTE «655. sus eat nié coco ideas este .20 
Carbonate of iron... cee osososovosceee sou séisssteuses. (0:20 

100.00 


‘A sample from the third vein gave, at Swansea, 31.25 of metallic 
copper.” 
“ An assay of seven cwt., at Swansea, gave 19.87 per cent. of copper.”* 
In 1877+ forty tons of ore were collected from the pits “and from the 
level, driven on the three parallel narrow breaks called the fourth 
vein above. The breaks carry small bunches of solid ore, and were 
driven on in hopes of striking a main vein. On the brook side, half a 
mile away, a tunnel driven into the hill cut a small vein, showing 
copper ore, and a large vein, composed chiefly of spathic iron Ore, 
similar to the vein in which copper pyrites has lately been found in 
quantity at Polson’s Lake.” 
The copper ore in the Lower Carboniferous rocks of Pomquet Forks Pomquet Forks 
is described on page 82 p of this report; that of Knoydart Brook at 
page 85 p. The latter was mined in 1884 by Mr. Hartley, of Now Knoydart. 
Glasgow, and is said to contain traces of silver and gold. 
At Brierly Brook, on the Ohio River, and near Beaver Meadows, the Brian {Brook 
ore found at the contact of the Carbonifer ous limestone and conglom.*” 
erate has been mined to a small extent at various times, during the 
last twenty years, good specimens of yellow and purple copper pyrites 
being obtained at many points.§ The position of the principal pits is 





* Poole, Report of Commr. of Mines for 1876, p. 62. 
t Report of Commr. of Mines, p. 48. 
§ Geol. Survey Reports for 1876-77, p. 450; and for 1882-83-84, p. 94 x. 
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marked on the map. Near the head of the Ohio settlement, several 
openings have been made in the felsites which underlie the Carbonifer. 


‘ous limestone. The principal of these is in a finely mottled felsite 


breccia, with a broken, softer portion, containing large blotches of 
broadly crystalline calcspar, mixed with streaks of yellow and gray 
copper ore, blende and galena. The rock has no regular strike or 
jointing, but is greatly broken, and the whole of the vein and ore 
materials may have been infiltrated after the containing rocks were 
fractured. The ore yields* 1,120 lbs. of copper, 6% dwts. of gold, ani 
3 oz. of silver to the ton. 

Bebind and to the westward of Arisaig chapel, and also at the pier, 
several openings have been made on very small irregular veins, in 


which specks of iron and copper pyrites and galena were observed. 


In the mill-brook that crosses the St. Mary’s road above Eden Lake. 
an excavation was made some years ago, about 110 yards above the 
bridge, in an irregular vein of calcspar, five feet thick, containing 
specks of copper pyrites. On the east side were soft, shaly, fragmental 
rocks; on the west, a little pearly mica schist and greenish mixed 
argillite, perhaps also veinstone. Higher up the brook, are cliffs of 
fragmental rock, succeeded by greenish soft Middle Cambro-Silurian 
argillite. Other similar deposits are stated by Mr. Gilpin* to occur 
in the neighborhood. 


Galena—The occurrence in the Carboniferous limestone of specks 
and crystals of galena, of no economic value, is so common as to 
attract little attention, although it has sometimes led to the unprotit 
able expenditure of money in the hope that these traces might lead to 
richer deposits. ‘“ Fragments of Calamites, with the tissue infiltrated 
with galena and iron pyrites, are found on the outcropping of a sand- 
stone bed near Arisaig.”{ Lead ore is said to occur also in Salmon 
River near Guysborough.|| 


Gold.—The gold mines of the Atlantic coast will be found described 
in Mr. Faribault’s report. Search has been made among the hills, to the 
northward, for the precious metals, as in Right's River, North River, 
Bailey’s Brook, Georgeville, South River, Malignant Cove and many 
other places, but without success. 


Limestone.—The numerous quarries from which limestone for burn- 
ing and building has been obtained in the Lower Carboniferous basins 





* Gilpin, Report of Commr. of Mines for 1884, p. 23, and for 1885, p. 34. 
+ Mines of Nova Scotia, page 78. 

t Poole, Report of Commissioner of Mines for 1878, p. 35. 

li Gesner’s Geology, p. 64. 
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are shown on the map, and many of them, as at Brierly Brook, Dun- 
more, Ashdale, St. Andrew’s. and other places, have been incidentally 
described in the course of this report (pp. 79 P et seg.). The gray lime- 
stone of the monastery at Tracadie has been largely quarried for both Tracsdie 
these purposes. Near Black River it contains veins of white calcspar, Dé 
with ferruginous streaks and crystals of purple fluorspar. In Limestone Fluorspar. 
Brook, at Fraser’s Mills, in contact with red Devonian slates, is a light 
and dark-gray limestone, of good quality, like that of Blue Cape, which 
has been quarried for seventy years. Veins of calespar, spotted with 
fluorspar, are so numerous as to form a mottled breccia, with which a 
little conglomerate is sometimes mixed. The limestone follows the 
brook on the strike in high cliffs and knolls. The dark bluish-gray, 
strongly bituminous Carboniferous limestone of upper Ohio, can easily 
be traced along its contact with the felsites. It is covered with soft, 
rich, black mould, is always greatly fissured, and brooks sometimes g,_,, 
run into the fissures and are lost. The blacker portions are broadly 
crystalline. 

An analysis of a sample from a bed of limestone, “ 15 feet thick, Bast River of 


which is extensively quarried at Springville to supply lime for the local 
demand yielded :—* 


Carbonate of lime............. 0e St soma italie 96.26 
Carbonate of magnesia.............,....., cece cone cece sctece 2.33 
Cxide of MIANGANGRG # 6:03 6 case se eb es woacwere sessions ess aed 55 
Oxidé Of ION: 2 33 sees. bosses ects dans aude diet ses .57 
Alumina. ess... Pee des eine sedhesneonens peste .10 
Sulp hor ssc oes ania tetion acts nissan eine vset ere .02 
Phosphoric acid............. see cece conan cosscosonessoo se -03 
Moisture............ A aot Cae Sa WAS SRE OSee ee 17 

102.02 


Gypsum.—The immense beds of white, gray, red and variegated 
gypsum, associated with the Carboniferous limestone at Antigonish 
Harbour, and other places, have been already noticed. Formerly it was 
shipped from Antigonish to other Canadian ports, the shipments in 1877 
being 703 tons, but of late years none has been exported.f The com- Alabaster and 
pact, white variety, called alabaster, and the transparent pure variety ” eee 
called selenite are abundant. 


Phosphate of Lime.—The black phosphatic nodules, so abundant in phosphatic 
the Silurian rocks of Arisaig, have been described by Mr. Westonf 24" 
but are of no economic value. 

* Poole, Report of Commissioner of Mines for 1875, p. 69. 
+ How's Mineralogy, p. 136; Gilpin’s Nova Scotia Mines, p. 93; Acadian Geology, p.347 ; Trans. 


N.S. Inst. Nat. Sce., Vol. IV., p.72. 
t Geol. Survey Report for 1876-77, p. 434. 
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Salt.—Salt springs and ponds are found everywhere in the neighbor- 
hood of the gypsum, as at Pomquet, and South Rivers, Brierly Brook, 
Addington Forks, and other places. Salt was made many years ago 
from the salt pond near the town of Antigonish. In May, 1866, a com- 
pany called the Nova Scotia Salt Works and Exploration Company, was 
incorporated under the management of Mr. Josiah Deacon, to conduct 
boring operations to discover the source of the brine.* The first boring 
was sunk on Town Point, near the mouth of the harbour, a six-inch 
borehole, lined with iron tubing, being driven through a considerable 
thickness of soil and clay, then through a thick band of gypsum into 
sandstones, without finding any indication of brine; so that further 
operations in this locality were abandoned. 

Encouraged by indications of salt water and salt on the surface, 
where the railway station now stands, a second borehole was put down 
here; and a nine-inch cast-iron pipe sunk through sixteen feet of 
gravel, full of weak surface brine. The auger then passed through 
red, blue and brown marl, with thin bands of fibrous gypsum; then 
through several layers of magnesian sandstone, striking a bed of 
gypsum 141 feet from the surface. 

After penetrating 18 feet into the gypsum, there was a flow of pure, 
strong, limpid brine from a cleft, which flowed nearly to the surface, 
could only be lowered a few feet by pumping, and discharged a large 
volume of sulphuretted hydrogen gas. A steam engine was “erected 
for pumping, and furnaces, tanks and evaporating pans of large 
dimensions, constructed for the production of salt. After the manufac 
ture of a considerable quantity of salt, the strength of the brine became 
very much reduced.” Another borehole was accordingly put through 
“clays to a depth of 650 feet, but finding no indications of brine, that 
of the other boring being too weak for use, and the working capital 
exhausted, the work was abandoned.” 


Mineral Springs.—Mr. Adams’ analysis of the water from the spring 
at Big Marsh, Hallowell Grant is given in the Geol. Survey Report for 
1885, page 15 mw. Near St, Andrew’s, in the neighborhood of outcrops of 
bluish-gray massive limestone and gypsum, is the “rotten spring,” of 
blackish mineral water, resorted to by rheumatics and other invalids. 
The water from the brine spring in Sutherland’s River, above Parks 
mills,f is also highly esteemed for a variety of diseases. 


Clays, fit for the manufacture of bricks, occur at many localities. At 
the Tracadie monastery, bricks of good quality have been made for local 


* Gesner’s Geology, page 92; How’s Mineralogy of Nova Scotia, p. 145; Trans. Nat. Se, Vol. IV. 
p: 74; Acadian Geology, p. 350; Report of Commissioner of Mines for 1874, p. 58. 
t How’s Mineralogy, p. 144. 
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use. Several brick-yards are in active operation near Antigonish, and Antigonish. 
also about three miles from the town on the Sherbrooke post road, and 

in the intervale of West River. On the right bank of South River, a 

short distance above McEachern's bridge, near St. Andrew’s, is a large 
quantity of rusty-white clay, which would make good bricks. Higher 

up South River in & small brook from the eastward at Cummings’ 

bridge, a red, oily, fine clay is used for paint; and higher still, a white Paint. 
similar paint-clay. . 

On the road between the Avondale post-office and school, about 150 Avondale. 
yards west of the main road, is a seam of bright-red, heavy clay, 
resembling putty, used for paint; and a short distance northward, a 
thin band of tough, blue clay. The brick-clay of the Middle River Middle River. 
of Pictou has already been mentioned. 

The annual make of brick in Nova Scotia was estimated by Mr. pictou coal- 
Gilpin, at 10,000,000 for 1879; and the selling price in Halifax at $8.00 feld- 
per 1000. In 1850, How gives 2 845 000, and in 1860, 7,659,000, as 
the annual production. 


Fireclay.— “ 40,000 bricks were made in 1879,* from a bed of fire- 
clay, four feet thick, overlying the McGregor seam. The clay was 
considered by Mr. Jamme, at that time manager of the Londonderry iron 
mines, to be the best plastic clay he had ever used for lining blast and 
puddling furnaces. ‘“ According to Mr. Haliburton, the clays of this 
district have been pronounced by parties in Staffordshire unsurpassed 
by any in England.” + 


Building Stones.—The use of the various bands of Carboniferous lime- 
stone and sandstone and of Permian sandstone for building purposes, has 
been before referred to. Some of the sandstones of the West River of st, Mary’s. 
St. Mary’s, below Wallace bridge, are suitable for flags and grindstones. 

In the Monastery Brook, Tracadie, a flaggy micaceous, Lower Car- Tracadie. 
boniferous sandstone has been quarried for local use; and near Monk’s 
Head and other localities, rough building stone has also been obtained 
from the same formation. A gray sandstone, quarried at Heatherton, Heatherton. 
was used principally in the construction of railway culverts and 
bridges. In certain localities, as at Ogden Brook, the rough gray 
sandstone, associated with Carboniferous conglomerate has also been 
quarried for local use. In Barney’s and French Rivers, freestone and Barney's and 
grindstone have been obtained from the Millstone Grit. But by far ere 
the largest part of the stone exported comes from the quarries between Pictou Harbour 
Pictou Harbour and Big Island, Merigomish. The yield from these mer Rnteonish 
quarries in 1877, was 1500 tons, valued at $7,500. In 1885, Antigonish 
exported thirty-six tons of building-stone, valued at $144. 


© Report of Commissioner of Mines, p, 15. 
t How’s Mineralogy, p. 167. 
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Grindstones.—In addition to excellent building stone, the quarries 
Jast mentioned furnish a large quantity of grindstones. The yield of 
the Merigomish quarries in 1877 was 382 tons, valued at $4,764. They 
are nearly all situated in the Permian area, and the principal quarries, 
already described, are on Pictou Harbour, McKenzie Point, Roaring 
Bull Point, Quarry Island, Big and Roy Islands. Many interestinz 
particulars concerning these quarries are given in the catalogue of the 
Indian and Colonial Exhibition, and also in the report by Mr. Coste 
on the Mining Industries of the Dominion, Part S. 


Scythe-stones.— On the point of Big Island west of Smashem Head, a 
reddish, hard, shaly sandstone has been locally used for sharpening 
scythes and for other similar purposes, for which it is said to be well 
adapted. 


, 


Marble—The crystalline limestone of Hattie’s millstream on the 
west side of South River Lake, may be from a large, homogeneous 
vein. It is white, finely crystalline, pure and good, like the finer 
varieties of Marble Mountain and George River.* The mixed, impure 
crystalline limestone of Livingstone Brook, is probably a vein. The 
large mass of the shore at Georgeville is described on page 8 P. 

Professor How describes a greenish colored marble from the Kast 
River of Pictou, and a gray, patterned, concretionary variety from 
Fraser’s Mountain, which exhibits in a polished specimen “ concentric 
waved bands in soparate sets whose outlines somewhat resemble 
expanded flowers, . . . it would make fine inlaid work.” The quantity 
is said to be considerable, but not all equally beautiful. The so-called 
marble worked on Brown's Mountain, is a gray and reddish, pink- 
weathering grit and syenite, jointed and full of quartz-veins. 


Syenite, Porphyry, etc_—Many varieties of these rocks fit for orna- 
mental work have been met with, but none utilized. 


Barytes.—This mineral is frequently found in association with veins 
of calcspar in Carboniferous limestone, as at Hallowell Grant ; it ist 
mixed with red oxide of iron at Frenchman’s Barn, and accompanies 
the iron ores of the East River of Pictou, in small tabular plates.§ 


Graphite.—Several pits have been sunk on Salmon River, above the 
Tor Bay road near Guysborough, in a black shale, probably Devonian, 
and near the contact of the gold-bearing series, which contains a con- 
siderable quantity of graphite. 

* Geol. Survey Reports for 1875-76, p. 382: for 1876-77, p. 456: and for 1877-78. p. 30 r. 
t Mineralogy of Nova Scotia, p. 158. 


Trans. N.S. Inst. Nat. Sc. Vol. ITI., p. 288; How’s Mineralogy, p. 161. 
§ Gesner’s Mineralogy, page 68. 
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Infusorial Earth.— Many of the lakes of Nova Scotia contain large 
deposits abounding in remains which consist of the siliceous skeletons 
of upwards of sixty species of diatomaceae, and of the siliceous spicules 
of at least seven species of fresh-water sponges. The deposits from 
different lakes are generally marked by a difference in the species 
present or in their relative proportion. In lakes which are not agitated 
by large streams bearing earthy sediments during times of freshets, the 
deposits consist generally of a light slimy brownish mud, sometimes of 
a depth beyond twenty feet, into which a pole can be easily driven by 
the hand. This mud, when treated so as to eliminate the carbonacequs 
vegetable matter, leaves a variable percentage of exquisitely sculptured 
diatom cells and various forms of sponge spicules. In some places, this 
percentuge is very high and the deposit correspondingly whiter and 
firmer, in some cases consisting nearly of the pure siliceous valves and 
spicules. The diatomaceae grow not only in the waters of these lakes 
but in the streams flowing into them, so that these deposits are not al] 
developed in situ. The sponges, on the other hand, affect the stiller 
waters of the lake. They attach themselves to and grow upon portions e 
of submerged wood or stone, or even on sand, sometimes forming exten- 
sive incrustations several inches in thickness, some species extensively 
lobed and even branching. The sponge-flesh, dying away each winter, 
innumerable microscopic spicula, which formed its skeleton, are thus 
scattered in the waters, so that in some localities, the sponge spicules 
form a greater proportion of the deposits than the valves of the 
diatomaceæ.” | 

‘Some of these deposits may prove to be of industrial importance, Industrial uses. 
the material being regarded as capable of use as polishing powder for 
various purposes, and in the manufacture of dynamite.”* 

The lakes mentioued by Mr. McKay as containing these deposits 
are: Ainslie in Cape Breton; Lochaber in Antigonish; Mackay, Black Localities. 
Brook, Eden, Grant, McLean, Calder, Forbes, Ben and Toney Lakes in 
Pictou County ; Mackintosh, Earltown and Gulley Lakes in Colchester ; 
the lakes which supply the city of Halifax with water, Grand and 
Dartmouth Lakes in Halifax county, and Kempt Lake in King’s 
county. 

About four tons of this material were shipped in 1886, from a small 
deposit in a marsh at Alexander Sutherland’s (Sergeant), Upper Barney’s River. 
Barney's River. The extent of the deposit is not known; the marsh 
is fifty yards wide, of indefinite length; the layer of infusorial earth 
two feet thick immediately under the sod. 

At Englishtown, St. Ann’s, Cape Breton, a deposit of this earth, said Cape Breton. 
to be of excellent quality, has been somewhat largely dug, by Mr. J, 

Fraser Torrance, from a small lake behind the village. 


* Principal A. H. McKay in the Report of the British Association for 1884, p. 742. 
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Sand.—Good sand is found on many of the sea beaches and among 
the drift. A considerable quantity of fine sand from the beach of Roy 
Island has been used at Acadia coal mines. North of Avondale post- 
office, a deposit of sand, said to be suitable for moulding, is found clos 
to the road to Bailey’s Brook. It is also abundant on the East River 
of Pictou,* the best known deposit being near the mouth of McLellan’ 
Brook. In 1876 Antigonish sent 227 tons of sand, valued at $1 a ton. 
to Prince Edward Island.} 


Slate.—On the north branch of Guysborough River, above the Afton 
road, is a quarry of dark bluish-gray Devonian argillite, evenly bedde 
but having also an oblique imperfect slaty cleavage. The shales do not 
always break out smoothly, and the adherence of the different layer 
to one another is very strong. In Shaw’s and Aikens Brooks, similar 
slates have been quarried, but no satisfactory roofing slate seems te 
have been discovered. 


Pencil Stone.—Clay-slate,juseful for making slate pencils, is found in 
abundance, according to Dr. Honeyman, among the Silurian and Can- 
bro-Silurian soft argillites of Antigonish and Pictou counties. 


Dysyntribite.— Associated with the felsites of Frenchman’s Barn ani 
Arisaig pier, is a soft unctuous rock, of yellow, orange, red, greet, 
gray and other finely mottled colors, belonging to the agalmatolite. 
parophite and dysyntribite group of minerals,t said by Dr. Honeyman 
to be twelve feet thick, traceable for a great distance, but passing on 
the strike from a massive rock into slates. It is susceptible of a high 
polish, but broken by cleavage joints, and tarnishes easily; has been 
quarried to some extent as an ornamental stone, and might also prt- 
bably be used for anti-friction purposes and pottery making. 


Garnet.—Dr. Honeyman mentions § garnets as occurring at Polaons 
Lake. Crystals of quartz, of great beauty, are often found in vers — 


among the Devonian slates, 





° Trans. N. 8. Inst. Nat. Se., Vol IV., p. 145. 

+ Report of Commissioner of Mines for 1876, p. 64. 

+ Geol. of Uan., 1863, p. 484; Trans. N. 8. Inst. Nat. So., Vol. IIL, p. 288, and Vol. VL, p. & 
$ Trans. N. S. Inst. Nat. Sc., Vol. I., p. 110. 
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By E. R. FARIBAULT, CE. 





INTRODUCTION. 


This report, and the maps which accompany it, comprise the result 
of investigations made, since the fall of 1882, among the gold-bearing 
rocks of the Atlantic coast of Nova Scotia, in southern Guysborough 
and eastern Halifax counties. 


I wish to offer my thanks to the many persons to whom we are Acknowledge 


indebted for services rendered in the performance of this work, and 
more especially to the following: Thos. Millward, of Stormont; K.S. 
Sweet and J. L. Smith, of Country Harbour Cross-roads; Thos. O’Neil, 
of Salmon River Lake; J.C. Flick, of Holland’s Harbour; Dr. A. F. 
Falconer, James McDaniel, Thos. Campbell, Jas. H. McDonald and 
Alex. McDonald, of Sherbrooke; James A. Fraser, M.P.P., Alex. 
McDonald and John Williams, of Goldenville; H. Elliott and Alex. 
McDonald, of Stillwater; Alex. McKenzie, C.E., and J. Stewart, of 
Melrose; W. T. Smith, R. Findlay and A. Chisholm, of Caledonia; 
John Nelson, of Trafalgar; J. Hemloe, of Little Liscomb; Thos. 
Creighton, of Liscomb Mill; John Malay, of Ecum Secum; John 
Fraser and McMann Brothers, of Moser’s River; E. Malaye and Ed. 
Archibald, of Salmon River Mine; Jas. McG. Cruikshank and J. F. 
McKenzie, of East Sheet Harbour; J. A. McDaniel, of Suanybrae; 
Henry McLean, of Hopewell; W. J. Chisholm, Edwin Gilpin and 
James H. Austen, of Halifax; F. N. Gisborne, Ottawa. 
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The whole of the country under consideration is low, the hi: 
seldom rising more than five hundred feet above tho level of the sea. 

The granite hill east of Donahue Lake, 725 feet high, and the Bull 
ridge east of Stillwater, are the most prominent elevations of the 
district. A decided and uninterrupted ridge follows the northern 
boundary of these rocks from Cape Canso to Trafalgar and beyond. 
indicating the axis of the principal granite masses. The rivers and 
larger streams of the district taking their rise from this ridge, flow 
southward into the Atlantic. | 

The Country Harbour and St. Mary’s Rivers, however, rise further 
north in the Devonian formation, and intersect the ridge at right 
angles in gorges with high, steep sides. The valleys of the other 
large streams are also often deep and narrow, and present very 
little intervale; the rocks being hard and compact, produce only 
light soils, but are remarkable for the numerous lakes, ponds, lagoons, 
still-waters and swamps upon them. More than five hundred lake 
have been surveyed. 

Extensive fires, at different times, have destroyed the forests along 
the shore, and in many places to a great distance inland, increasing 
the original barrenness of the surface. Large dense forests, affording 
good ship-timber, are still to be found on the headwaters of the rivers 
of New Harbour, Isaac’s Harbour, Indian Harbour, Liscomb, Ecum 
Secum, Moser’s, Quaddy, Salmon and Sheet Harbour, and lumbering 
is still carried on extensively on those of Sheet Harbour, Moser's and 
Biscomb. 

Except in the St. Mary’s and Country Harbour valleys, the interior 
of the country is uninhabited, being for the most part unsuitable for 
agriculture; and along the shore most of the inhabitants are engaged 
in fishing. 


Cultivableland Fine tracts of woodland, fit for agriculture, occur, however, on 


‘Moser’s, Ecum Secum and Indian Harbour Rivers, where the detritus 


of the black slates, which attain here their greatest width, yields 
à deeper and more productive soil than the granite and quartzite, 

The sea-shore is intersected by numerous deep, narrow harbours. 
bays, coves and creeks, which afford good shelter for fishing vessels. 

The principal harbours of refuge for lar ge vessels are Whitehaven, 
Country, St. Mary’s River, Liscomb, Mary-Joseph, Beaver and Sheet; 
of these, Whitehaven* and Liscomb, together with Halifax, are 
regarded as the best harbours along the Atlantic coast of Nova Scotia, 
being never obstructed by drift ice. 





e Haliburton’s History of Nova Scotia, Vol. I., p. 108. 
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AREA OF THE GOLD-BEARING Rooks. 


_ The gold-bearing rocks of Nova Scotia cover nearly one-half the 
superficies of the province, that is, according to various authorities, 
from 6000 to 7000 square miles.* Of this area, which stretches along , oo 
the Atlantic coast from Canso to Yarmouth, rocks supposed to be of 
Lower Cambrian age occupy about one-half, and granite the remainder. 
‘The eastern part only, as far as Sheet Harbour, has been surveyed 
and mapped, and is here reported upon. Chedabucto Bay forms the 
northern boundary to the mouth of Salmon River, where it leaves 
the shore, and keeps immediately south of the river as far as Ogden, 
thence along the old Bantry road to the outlet of Hurley Lake, beyond 
which it runs in a southerly course, striking Country Harbour River 
one mile and a quarter below the Cross-roads. From this point, the 
line runs a few degrees north of west to Trafalgar, keeping south of 
the Country Harbour road, Melrose and the West River of St. Mary's. 
‘On the south, these rocks extend to the Atlantic Ocean, and form the 


numerous outlying rocks, reefs and islands so dangerous to navigation 
on this coast. 


CLASSIFICATION OF THE Rocks. 


The rocks in the region described in this report, may be classed as 
follows : — 


Gr. Granite (porphyritic and gneissic.) 


. Lower or quartzite group, 
oe ee Pampeay, Upper or graphitic and ferruginous slate group. 


Gr,— GRANITE. 


Masses and. dykes of granite intersect the Lower Cambrian strata in 
many places from Cape Canso to St. Mary’s River, and also immediately 


* In the Geological Survey Report for 1870-71, page 268, the area of the gold-bearing rocks 
of the Atlantic coast of Nova Scotia was described by me as follows :— 

** The extent of the Atlantic coast series of stratified gold bearing slate and quartzite, has 
been variously estimated at from 5,000 to 7,000 square miles. My observations during the past 
suminer induce me to think that this estimate is very considerably too large. The mistake has 
probably arisen from defective information respecting the area ocoupied by the granitic rocks ; 
which, as I have already pointed out, is very largely in excess of that assigned to it on published 
geological maps, from which the computations referred to have probably been made. The area 
represented on Sir W. E. Logan’s large map of Canada as occupied by strata of Lower Silurian 
age on the Atlantic sea-board of Nova Scotia is about 5,400 square miles, and of this probably 
fully more than 1,400 square miles are occupied by granitoid rocks. Exclusive of Cape Breton 
Island, 8,500 square miles would, therefore, probably represent the total extent of the area over 
which the stratified slaty and quartzose auriferous rocks are distributed.” 


This closely corresponds with the estimate now given by Mr. Faribault.—ALFrep R. C. 
SELWYX. 
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south of the West River of St. Mary’s, from Cochran’s Hill to 
Trafalgar, occupying approximately 235 square miles, or about one- 
fifth of the whole area examined. The granite constitutes a prominent 
ridge marking the line of greatest disturbance of the district. It 
occurs in five separate and distinct areas. The first extends from 
Cape Canso to Whitehaven, the second from Cole Harbour River to 
New Harbour River, the third from Ogden to Sherbrooke, the fourth 
from Cochran’s Hill to the Cameron Settlement, and the fifth from 
the Cameron Settlement to beyond Trafalgar. Within each area 
there are several masses and dykes of granite, which will be referred 
to further on. ; 

The granite varies very much in composition and texture, according 
to its position, whether in the large masses or in more or less close 
proximity to the surrounding sedimentary rocks. In the large masses. 
it is generally whitish or reddish, composed of white or pink felspar, 
white, colourless or smoky quartz, and white silvery mica, all uniformly 
distributed in a fine and compact or crystalline admixture. In the 
centre of these masses, the rock often assumes a porphyritic structure 
forming a beautiful lightgray granite, with a finely crystalline 
paste of uniform texture, containing large, scattered crystals of fel- 
spar, averaging half an inch, but often attaining one inch and a half 
in length, uniformly distributed through the mass. Very good 
exposures of this granite m»y be seen on the road between Crow 
Harbour and Cole Harbour, also one mile up the Basin and Eastern 
Brooks between Tor Bay and New Harbour, in the southern part 
of the granite mass east of Sherbrooke, and south of Trafalgar on 
the south branch of the West River of St. Mary’s. 

At the edges of large masses, the granite is found frequently to pass 
gradually into a foliated schistose rock, which, losing its crystalline 
texture, itself passes insensibly into the altered sedimentary rocks. 
This alteration is shown to great advantage at a twelve-feet fall on the 
Patterson brook of New Harbour River, and at the Glenelg bridge, on 
the East River of St. Mary’s. 

Dykes and veins of granite are often seen cutting Lower Cambrian 
strata in the vicinity of the large masses, but also in many instances 
far from such masses. They are generally of a very coarse and 
irregular texture, the felspar and quartz often attaining two feet in 
diameter, while the mica is in large scales, forming perfect hexagonal 
crystals. 

Such dykes cross the Whitehaven road a quarter of a mile south of 
its junction with the Canso road, and are also seen in a barren, half a 
mile south-west of Desert Lake. 
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The small veins, on the contrary, are generally finely crystalline ; veins. 
as they thin out, the mica and even the felspar disappears gradually 
-and they become simple quartz veins. 

Good examples of such quartz veins are to be seen at the dyke 
‘crossing the Whitchaven road, at Cochran’s Hill, a little distance south 
of tho Crow’s Nest gold mine, and also a few hundred yards up Churn 
Brook and the Mitchell mill-brook of the West River of St. Mary’s. 


DESORIPTION OF THE GRANITE AREAS. 


1, Cape Canso Granite Area.—The most easterly of the five areas is 
occupied by three distinct masses, with dykes and veins, generally 
following the strike of the surrounding altered rocks, but also inter- 
secting them so promiscuously as to furm a network of veins, which 
often extend from one mass to another. 

The most northerly of thece masses may be described in some yirst mass. 
detail, for it is nearly all covered by barrens where the denuded rocks 
are well displayed, and is crossed by roads which make every part 
easily accessible. It does not exceed a mile and a half in width, and 
stretches from the Cranberry Islands in a westerly direction for twelve 
miles, taking in the southern part of Georges, Piscatiqui and Durell 
Islands and Canso, whence it follows Chedabucto Bay to one mile west Oanso. 
of Fogherty Point. Lazy, Black, Fogherty and a few other points are, 
however, occupied by altered Lower Cambrian rocks, and no granite is 
seen at Fox Bay for a distance of three-quarters of a mile, where Indian 
Cove has, apparently, been cut out through an otheryise continuous 
mass of coarse whitish or reddish-grey granite. This variety also 
constitutes the dykes and veins so numerous at the contact of the main 
granite masses with the stratified rocks, and is again found on the old 
shore road to Canso, east of Tor Buy, penetrated by numerous patches 
and veins of quartz. 

On tho Canso road, between Wilkins Lake and Three-mile Lake, and 
both west and south of the latter, coarse gray granite traversed in 
every direction by veins of white, smoky and gray quartz, varying Quarts-veins. 
in thickness from eight feet down to a few inches, is mixed with altered 
gneissic and quartzo-felspathic rocks. The outer part is largely com- 
posed of a coarse gneissic variety which in many places gives good 
examples of the gradual passage of granite into gneiss. . 

On Reynolds Brook, above the Canso road, at the contact east of a 
small pond, the quartzo-felspathic rock is crystalline, even at a distance 
of two hundred yards from its junction with the granite ; and the dogree 
of crystallization is but slightly increased till within a few feet of the 
contact where the coarse gneiss is distinguishable from the granite 
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Gneiss ronning only by its foliated, undulating structure. This contact is everywhere 
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Second mass. 


Third mass. 


very irregular and presents no clear line of demarcation, the foliation 
insensibly dying away, and small patches and tongues of granite run- 
ning, generally in an easterly and westerly direction, in the surround- 
ing quartzo-felspathic rocks. The gradation, indeed, is so regular 
that it appears as if, during the process of folding, the component 
minerals of the Lower Cambrian strata had been, under enormous 
pressure, -and owing to the presence of water or vapors, fused and 
mixed with those of the plastic granitic magma squeezed into the 
crevices. At the contact observed on Long Lake north of Hazel Hili 
post-office, and at that on Wilkins Lake south of the Canso road, the 
granite is also associated with gneissic granite, perhaps in larger 
quantity than on Reynolds Brook. 

Along the shore of Fox Bay, west of Indian Cove and along the south 
side of Tickle Channel, numerous dykes and veins of granite, some- 
times foliated, associated with quartz patches, and often of a dark red 
colour, pass from the main mass into the quartzites and black slates 
which do not appear to have been more altered at the immediate 
contact than they usually are in this district at some distance from it. 

An isolated dyke crosses the Whitehaven road, half a mile south of 
its junction with the Canso road, and extends for at least one mile and 
a half: it is mostly composed of reddish-gray very coarse granite or 


pegmatite, having many veins and blotches of white quartz, often very 


irregular but generally running like the dyke in an easterly and 
westerly direction. Passing from the dyke into the surrounding coun- 
try-rock are many small veins of granite whicb likewise follow its 
strike, and in thinning out, often,lose their mica and felspar and become 
quartz-veins. [n the mine worked by Mr. John Pillsbury in the rear of 
John Reynolds’ at the eastern end of this dyke, quartz-veins of this 
character are cut through,which pass into coarse granite and carry iron 
pyrites, yellow and horse-flesh copper ore, mispickel and a greenish 
clay. 

The two other masses in this firet area lie more to the south on the 
Atlantic coast. The smaller does not exceed two miles in width and 
five miles in length; it extends from the North-West Arm of White- 
haven eastward along the north side of the North-East Arm to the 
Dover, Young and Wilkins Lakes of Dover Bay. The other mass, and 
by far the largest of the three, extends from Cape Canso Island along 
the Atlantic coast to the Flying Point of Whitehaven, a distance of 
fifteen miles, varying in width between three and six miles, inclading 
the numerous islands on this shore and running north as far as Glas- 
gow Harbour, Hazel Lake, McKenzie Brook, the head of Dover Bay 
and Marshall Cove. 
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Many narrow belts, dykes and veins of granite are associated with 
the rocks between the two granite masses, sometimes connecting 
them: these are difficult to trace in detail, and those marked on the 
map as crossing Wilkins, Charles, Young and Dover Lakes, and the 
North-East Arm, are, therefore, indefinite ; but it will be seen that they 
have, as usual, the tendency to follow the trie of the stratified rocks, 
although in many places they are also much intermixed with them. 

On the north side of the North-East Arm, a contact between slate whitehaven. 
and granite was observed, the latter being fine-grained and in places 
almost a pure quartzite, but succeeded by the common light-gray granite 
of the country which extends as far as the North-West Arm. The slate 
for two inches from the junction is converted into a granitoid rock com- 
posed almost wholly of crystals of andalusite; at three jnches the rock 
might properly be called a fine mica-schist, beyond which the strata 
are concealed. 

In the country between Dover Bay and Whitehaven are found many 
small lenticular patches of gneiss, running east and west, or north-east 
and south-west, parallel to the strike of the quartzite and slate further Period of 

10n. 
north ; this would seem to prove that the gneiss was foliated at the 
same time that the latter were folded. 

The granite country between Cape Canso and Whitehaven is all bar- 
ren, and the rock more exposed than in any other part of the district. 
Huge erratic blocks of granite are found on the polished surfaces of 
the highest elevations, while the depressions are filled with smaller, 
angular blocks, which give the country a rough and rugged appearance. 


2. Tor Bay Granite Area.—Further west is a second area, which 
differs from the first in that besides the ordinary light-gray or reddish- , orphyritic 
gray variety, it cdéntains a large quantity of porphyritic granite, granite. 
It lies north-west of Tor Bay, extends twenty miles west to New 
Harbour River, and is occupied by three separate masses of granite. 

The easternmost extends from a quarter to one mile north of the 
shore of Tor Bay to within half a mile of Crow Harbour, and from yrs mass. 
Cole Harbour River to Halfway Cove Lakes. 

A very interesting contact of gneiss and granite was observed on the 
edge of this mass, half a mile south of Lamb’s Point, west of Crow 
Harbour. The two rocks are mixed along the contact through a width of Grow Harbour. 
more than a hundred yards, layers of gneiss striking east and west in 
the granite, which holds also wedges of gneiss, sometimes six feet 
long and nine inches wide. At one place, granite dykes cross the 
bedding of the gneiss, which is of comparatively fine texture, full of 
mica, and contains lenticular veins of clear vitreous quartz, on the Quarts veins. 


Staurolite. 


Granite dykes 
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t 

surface of which are fine crystals of black hornblende and compound 
crystals of staurolite. A small belt of granite, twelve feet wide, runs 
in the bedding of the gneiss N. 58° W.; and in a direction parallel tc 
the main belt, and near its edge, there are small connecting tongue 
and lenticular veins often passing into quartz. 

A spur, running from the main mass to the eastward for three 
quarters of a mile, crosses the north-east branch of Larry's River, 
about half a.mile above the fork. It does not exceed a quarter of 
mile in width, and is entirely composed of coarse gneissic granite, 
roughly foliated, and altering tho neighbouring mica-schist and slate. 
On the eastern shore of Crow Harbour, a dyke of reddish fine granite, 
with obscure lines of stratification and foliation, runs in the bedding or 
the laminated whin or quartzite, which here occupies the shore. This 
dyke is probably connected with the first granite mass, although over 
a mile distant from it. 

The second mass of the Tor Bay area, to the west of the first, is 
bounded on the south by the Halfway Cove, Bonnet and Donahue 
Lakes, and extends north to Chedabucto Bay, where it is exposed along 
the shore from Halfway Cove westward for one mile and a quarter. 
It presents at its western end the most prominent elevation of the 
district, and rises east of Donahue Lake about 725 feet above the level 
of the sea. The shore of Chedabucto Bay is very rough, rocky an! 
indented for the first three-quarters of a mile west of Halfway Cova 
and, as well as the Canso road, which is close by, consists of granite, 
often coarse. 

Further west, in different places on the shore, the granite, which 
is sometimes reddish-gray, breaks through altered slates or felsites 
which in one place appear to underlie it, and are altered into compact, 
dark bluish-gray felspathic rocks, hike the Coxheath * laminated 
felsites. 

A little distance further is an obscure granite, blotched with quart 
and epidote, in the midst of greenish-gray compact rocks, closely fol- 
lowed by very coherent felsite, obscurely gneissic, like the rocks of 
Capelin Cove,t aud apparently sedimentary. A quarter of a mile up 
Halfway Cove Brook, the mica-schists dip N. 46° W. off a face of gray 
granite, which follows the brook, and is also well exposed 700 yaris 
furthey west, where it crosses a small tributary, and cuts off the slate, 
Up this brook, there is a beautiful white variety of granite, of uniform 
compact texture, composed of grains somewhat smaller than peas. 

Donahue Lake, one of the largest lakes of the district, is only half 
a mile wide, but over three miles long, studded with several small 





* Geol. Survey Report for 1875-76, p. 373. 
+ Geol. Survey Report for 1877-78, p. 9 F. 
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islands, and full of fine trout. The eastern side, with its rough white Scenery. 
granite cliffs, contrasts strongly with the beautiful deep-green hard- 
woods bordering its low, undulating western shore. The granite bar- Barrens. 
rens between this lake and the Sandy Cove Lakes display rocky 
surfaces, without a trace of vegetation, upon which large rectangular 

slabs of granite, detached from the solid mass, lie conspicuously around. 

At one place, long, parallel white bands, from one inch down, and 

one to three feet apart, composed essentially of crystalline felspar, 

run N, 54° W. in the granite, and are traceable for twenty-five yards * 
along the strike. At the northern end of Donahue Lake, mica-schist 

and slate are scen to dip south-east against the granite at an angle 
varying between 70° and 70°. 

North-west of this mass, along the shore from Sandy Cove west- Sandy Cove. 
ward, and up the south side of Salmon River, beyond the bridge on 
the Tor Bay road, are several narrow belts and dykes of obscure Salmon River. 
granite, intermixed with slate and quartzite. The granite varies much 
in composition and texture, and differs from that of all the other 
masses of this district. 

On the shore. half a mile east of Sandy Cove, gray and whitish-gray 
granite lies in lenticular masses in the bedding of the quartzite, and 
encloses also blocks of it, having, apparently, like the quartz-veins, 
being formed along the lines of least resistance in the strata. In 
places, indeed, the two are associated, and one belt of granite, about a 
foot wide, contains an inch of quartz on each side. Some seventy 
yards further east, are curious vein-like masses of granite, precisely 
like quartz-veins, and giving the impression that they have originated ® 
in the same way. The strong probability is that some of these at least 
have never been connected with any large mass. A few yards further 
east, a granite vein is replaced or continued by one of quartz, which Granite vein. 
again on its strike contains patches of granite. These bands are never 
more than three or four feet wide, but appear to continue westward, 
crossing the Canso road a quarter of a mile east of Sandy Cove Brook, 
and ending within a quarter of a mile of Delaney Brook, and at the 
same distance south of the road. The granite is here rather a compact 
quartz-felsite, with a porous, quartzose, weathered surface, like pamice- 
stone; sometimes, apparently, a breccia and full of epidote. 

Similar rocks on the shore at the mouth of Delaney Brook belong to a 
belt which, running westward, crosses Hyde Brook just above the road 
and thence follows the south bank of Salmon River to a mile anda half 
or more above the Tor Bay road. 

On Hyde Brook, the rocks aro rusty-weathering, pyritous, dirty 
granite, the constituents of which are not well mixed, and fine- Diorite, 
grained, dark diorite. This belt averages a quarter of a mile in width, * 
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and forms part of the escarpment of the northern boundary of Lower 
Cambrian rocks. | 

The third mass lies immediately south of the last and extends from 
near Gamman Basin westward along the eastern side of New Harbour 
River to half a mile above the Third Fork, having a length of twelve 
miles with a breadth of five. Its country is broken, rocky and barren, 
and often rendered almost impenetrable by wind-fall, intermixed with 
scrubby, second-growth black spruce. The northern boundary leaves the 
Tor Bay road opposite Square Lake, running westward and crossing the 


’ New Harbour road one mile south of the Junction,and Loon Lake Brook, 


three-quarters ofa mile south of Loon Lake. Besides the ordinary light 
gray and reddish granite, the porphyritic variety is found in many 
places, especially up the Eastern Brook of New Harbour, where speci- 


. mens show large crystals of felspar, beautifully scattered through the 
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mass. An irregular bolt of Lower Cambrian rocks, little more than a 
quarter of a mile wide, runs up Patterson Brook, in the very midst of 
this granite mass, as far as Canter and Sangster Lakes, a distance of over 
three miles. The rocks of this belt strike east and west; they are evi- 
dently cut by.the granite and greatly altered. From the western end 
also, long dykes run westward and cross New Harbour River above the 
First and Third Forks. One of these dykes crosses the brook from 
Ocean Lake half a mile below the outlet, in a direction parallel to the 
strike uf the associated quartzites. 

The granite is here very fine and hornblendic. Other dykes cross the 
eastern branch of the Third Fork a quarter and half a mile further up- 
One of them, of gray granite, two feet wide, runs in the bedding of 
greatly altered slate which is full of staurolite crystals near the contact, 
and cut by many irregular veins of quartz. 


3. Country Harbour Granite Area.—This area is some three miles 
west of the last and extends from Ogden to Sherbrooke, a distance of 
twenty-two miles. It is occupied by five separate principal masses and 
a few smaller ones. | 

The first, and by far the largest, has a surface of thirty-four square 
miles, and is about twelve miles long, On the north side it is in con- 
tact with the Lower Devonian for two miles, from Ogden north-west- 
ward along the Guysborough road. Leaving the Lower Devonian, the 
granite is overlain by the Carboniferous, the contact running south- 
west along the old Bantry road to within a mile of Country Harbour 
Cross Roads, A narrow band of whin is left, however, between the 
granite and the Carboniferous south of Hurley Lake, for a distance of 
three miles. The southern boundary along the Lower Cambrian rocks 
is very irregular, coming near the Country Harbour road at the lower 
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bridge on the river, and also further down at Johnson Brook, where it Country 
adjoins the Country Harbour gold-district; while in other places it is ne Re 
over a mile and a half from the road. The line of contact further east 
crosses Howlett’s Brook one mile up the stream, the headwaters of 
Stewart Mill-brook three-quarters of a mile above the lake, and thence 
runs to the foot of the Big Still-water. At the east end, the mass divides 
into two prongs separated by a tongue of Lower Cambrian rocks, ane 
mile and a half wide, running westward between them for some six 
miles. 
On the line of contact in Lawlor’s Brook, one hundred yards above 
the mill-dam, irregular dykes of light.gray fine granite break across the 
bedding, but also run parailel with it for many yards. The associated 
rocks are much altered, but the lines of.contact are quite definite, and 
there is, apparently, no passage of one into the other as was observed 
in some parts of the masses to the eastward. About two hundred yards 
further up, the prevailing granite is white, with streaks of a fine red Red granite. 
variety, chiefly composed of compact crystalline quartz and felspar, 
with a few large spots of mica. This red granite appears to form a 
large part of the eastern end of this mass. It was observed on the 
Salmon River road at a small brook near the Ogden schoolhouse, where 
it passes into a beautiful deep-red, finely crystalline quartz-felsite or 
syenite ; and also, one mile and a quarter further west, at a ten-feet fall 
of a small brook, south of the old Bantry road. 
Foliated, coarse gneissic granite appears to occupy much of the 
country west and north of the Big Still-water of Isaac’s Harbour River. Tease’ sHarbour 
It was seen up a small brook a few hundred yards west, at the line of *iv®r 
contact a quarter of a mile up the east branch, and half a mile up the 
west branch. On the headwaters of the cast branch of Stewart Mill- 
brook, numerous blocks of gneiss are found with huge blocks of granite; 
and there may possibly be small isolated patches of gneiss in situ, in 
the vicinity, although the blocks may. have been drifted from further 
north. In some of these blocks, the plates of mica are one inch square, 
the crystals of felspar much larger, while the quartz is in masses or 
veins several feet wide. It is near the quartz veins that the coarse 
aggregations always seem to occur. | 
À quarter of a mile south of this mass of granite is another, stretch- Second mass. 
ing eastward in a narrow belt from the Country Harbour road opposite 
Green Point for about four miles to beyond Stewart's. At the head of Country Har- 
the third small brook below Howlett's Brook, a dyke of gray granite, orne 
pine inches wide and apparently connected with this mass which is 
close by, was observed running east and west in the bedding of altered 
whin or fine gncissic rock, from which it is clearly distinct, there being 
no passage of one into the other. A little to the south of this last mass 
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are two others of small extent : one of these only a few hundred yards 
wide, crosses the brook a quarter of a mile below the schoolhouse; the 
other, three-quarters of a mile further down ; both are of a gray, massive 
granite. 

Third mass. The three other granite masses belonging to this third area are 
found between the Country Harbour and St. Mary’s Rivers. The 
most northerly, only three-quarters of a mile wide, and two miles long, 
extends from the vicinity of the shore and opposite the Narrows, west- 
ward to the head of the south branch of the West Brook of Country 
Harbour River. The granite, generally coarse, contains large masses 
and veins of white quartz. An exposure of gray granite, apparently 
of small extent, was seen on Hudson nner half a mile north of this 
mass. 

Fourth mass. The fourth mass is narrow, lenticular and irregular, over nine miles 

- long, stretching from the Country Harbour River, about two miles be 
low Fenton’s Brook, us far as the north side of Lake Brûlé, where it 
attains a width of one mile, and then branches off. One branch, run- 
ning a little north of west, takes in the upper part of Head Lake of 
Indian River, and narrows, two miles further west, into a dyke not 
over forty yards wide, composed of pegmatite, the component minerals 
of which are very irregularly mixed and coarse; the quartz and felspar 
in places often exceeding the size of a man’s head, while the mica is in 

Conspicuous scales over six inches in diameter. This dyke projecta conspicuously 

dykes capped above the level surfuce of the barren, and is capped by light-gray 

Old Country gneiss, in layers between three and six inches thick, alternately com- 

Harbour gold- hosed of crystalline quartzite and quartz-felsite and fine gneissic granite, 
evidently the “ whin ” rocks altered and upheaved by the granite. One 
mile north of this dyke are auriferous measures which were worked 
to some extent several years ago, but are now wholly abandoned. 

The other prong runs from Lake Brûlé, a little south of west, and: 
after crossing Indian River about a mile below the Head Lake, widens 
out to one mile and a quarter at the Bull-ridge, and extends along the 
north side of Archibald Lake and a little beyond. 

Fenton’s Brook The eastern end of this mass consists principally of several dykes of 
light-gray fine granite which run along the shore of Country Har- 
bour as far as Fenton’s Brook. The contact on this brook is one of 
the most interesting in the district. Granite, gneissic granite, fine 
gneiss, andalusite pyritous slate, with numerous quartz masses and 
veins in succession cross the brook, and are closely associated and inter- 
mixed, the granite occurring either along or across the bedding. 

The barren at the head of Fenton’s Brook is in places paved with 
granite, out of which the other constituents have weathered, leaving 
the quartz on the surface, whence it can be taken in handfuls. The 
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Bull-ridge, a high, bare escarpment of whitish coarse granite, running Ball-ridge. 
east and west, overlooks the surrounding country. Seen from its sum- 
mit, the barren extending southward to the Atlantic coast, presents a 
most dreary and desolate view. 

A few dykes occur also farther south, along the west side of Country 
Harbour. 

A four-inch vein of granite crosses Armstrong Brook, below the 
hay-marshes at its head; and, judging from the number of blocks of 
granito met with a great part of the way downstream, it is probable 
that other masses cross the brook. Reddish-gray coarse granite, with Red granite. 
black mica and flesh-colored felspar, runs along the bedding of highly 
altered and tilted rocks for about half a mile on the shore of Country 
Harbour immediately. south of Armstrong Brook. At the northern 
end of Mount Misery, a narrow dyke of reddish-gray granite with Mount Misery. 
very little silvery mica, runs in a southerly direction and slightly 
across the bedding of highly metamorphosed rocks ; it appears to bea 
prolongation of the last-mentioned small mass. It is of uniform width, 
not exceeding four inches. Gray coarse granite also crosses Stewart 
Lake Brook a few hundred yards up, and there are, no doubt, several 
other small masses between Squint and Armstrong Brooks, judging 
from the great alteration and disturbance of the rocks. 

The fifth and last mass comprised in the Country Harbour granite Fifth mass. 
area is that of Sherbrooke, interesting in itself, but much more sv on 
account of its relation to the Sherbrooke or Goldenville mining dis- gherbrooke. 
trict. It lies one-half to three-quarters of a mile west of the Sherbrooke 
road, extends northward to the foot of the highest of the upper Indian 
Harbour Lakes and to the road to the marshes of Archibald Brook, 
eastward to the foot of the lowest of the upper Indian Harbour Lakes, 
where it runs along A. Jordan’s Brook, and southward to within half a 
mile of Mitchell Lake Brook, near the black slate belt. The Indian snaian Har 
Harbour Lakes lie within this mass in a narrow valley, between bold P°nr Lakes. 
cliffs three to four hundred feet high. The granite forming these cliffs 
often splits into rectangular slabs, the predominant joints running in 
an easterly and westerly direction. It is thus easily removed for quany, 
building, in blocks of all dimensions; it has been quarried to a small 
extent east of the highest lake, and used in the construction of the 
piers and abutments of the iron bridges of the district, apd also for 
other purposes. Two or three hundred yards west of this lake, and a 
little north of the granite quarry, a contact was observed on the face 
of a cliff, where the granite runs between beds of quartzite, while at 
the base it overlies and cute the quartzite, dipping to the north at an 
angle of 70°. The granite is porphyritic and generally whitish-gray, 
but for the first two or three feet from the contact it takes a red colour, 
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due to the large proportion of red felspar, becomes coarser and has 
larger scales of mica, the quartzite or whin being much altered. 

This contact appears to be that figured and described by Sir J. W. 
Dawson in his Supplement to Acadian Geology, page 84. About 
forty yards north of it, a two-inch vein of fine granite, with very 
little mica, intersects the quartzite at an angle of 35°. 

Bold cliffs of gray coarse granite border the eastern side of the 
Sherbrooke Lakes, on which interesting contacts have been described 
by Professor H. Y. Hind.* 

About a mile east of the post-office at St. Mary's Bay, the surface of 
the hill is covered with large rectangular blocks of granite, probably 
derived from an underlying mass of small extent, the nearest to the 
Wine Harbour gold-mining district, which is three miles and a halt 
distant. 


4. Granite Area of West River, St. Mary’s.—This area is entirely 
occupied by dykes and long narrow bands of granite, extending along 
the northern escarpment of the Lower Cambrian rocks, from Melrose 
to the Cameron settlement. The country in the vicinity of Cochran's 
Hill, Rocky Brook, Waternish and Melrose is crossed by many dykes, 
those that have been seen and marked on the map certainly forming 
but a small part of the large number existing. Their relation to the 
surrounding rocks is nearly the same in every case. In width they 
vary from ten feet downward, and in many cases exceed a mile in 
length, following the bedding, but, like the auriferous quartz-veins of 
this district, often passing from one plane of bedding to another, which 
they again leave further on for a third, or thin out. In other cases, 
little fissure veins leave the main dyke to cross the bedding, but are 
generally short. Granite veins, crossing the auriferous measures at 
Cochran’s Hill, and the dyke to the south of the Crow's Nest, afford 
good examples of such contacts.f At the latter, the slate is, at the 
junction of the granite, altered into perfectly crystalline schist, largely 
composed of beautiful crystals, over an inch in diameter, which proved, 
on examination by Mr. Hoftmann, to be staurolite. The granite of the 
wide veins is coarse, while that of the smaller veins is often very fine, 
with little mica, and passing into quartz-felsite or quartzite. 

Other veins of granite were also seen, one crossing the Rocky Brook 
at a ten-feet fall two miles due east of Cochran’s Hill gold-mine ; an- 
other, in a bold cliff on the east side of St. Mary’s River, three-quarters 
of a mile above the Waternish post-office; and another, crossing the 


*Sherbrooke Gold District; Journal of the Geological Society of London, Vol. XXVI., pp. 
468-479; “ Report on a Gneissic Series underlying the Gold-bearing Rocks of Nova Scotia,’? 
Halifax, N.S., 1870. 

t Supplement to Acadian Geology, pp. 84 and 85. 
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road on the west side of the river, a quarter of a mile below the Crow’s 
Nest. 

Two prominent bands of granite run approximately parallel with the prominent 
Lower Cambrian strata along their northern escarpment. The eastern onde! 
band begins one mile and a half east of Melrose, where it is overlain contact with | 
by Carboniferous rocks, and runs a few degrees south of west for a Ceqzoniferous 
distance of more than twelve miles, crossing the Sherbrooke road one 
mile and a half below Melrose and the East and West Rivers of St. 

Mary’s, at the Glenelg bridges, approaching the river at Smithfield 

silver mine, crossing Churn Brook and the road to Smith’s bog, half a Silver-mine. 
mile up, passing on the north side of Cranberry Lake, striking Mc- 
Donald Mill-brook one mile and a half up, and ending at the upper 
lake of Francis Gut Brook. The eastern part, as far as Glenelg bridge, 
is seldom over one hundred yards wide; from this point it gradually 
widens, and at the McDonald Mill-brook, exceeds three-quarters of a 
mile in width. Where it crosses a small branch of McKeen‘ Brook, 
one mile and a half east of Melrose, immediately below the Guysborough 
road, the granite passes into a dark-green or reddish, coarse felspathic 
and hornblendic fragmentary rock, which continues down the brook 
for some hundred yards. Twenty yards further, begins coarse, friable 
Carboniferous sandstone,’ Immediately above the road is a bluish- 
black, crumbly, plastic slate, apparently crushed by a fault. From 
this point, as far west as Glenelg, the dyke is composed of dark-gray, 
fine granitoid gneiss, with little or no mica, resembling that of Sandy 
Cove Brook. The western end is also largely composed of granitoid 
gneiss, generally coarser, and of a light-reddish and whitish-gray 
color, but also of true granite. On the Churn Brook, at the edge of the 
band, granitoid gneiss is apparently bedded between layers of altered 
quartzite; and about half a mile higher up is a small dyke of similar 
gneiss. 

The other band begins three-quarters of a mile north of the western qattie’s bridge. 
end of the last, or half a mile south of Hattie’s bridge, and runs almost 
due west, with the Carboniferous on its north and the Lower Cambrian 
on its south side. For four miles it has a regular width of one- 
eighth of a mile, and runs along the road south of the river as far as 
Mitchell’s Mill-brook; after which it is, for over two miles, overlain by 
Carboniferous conglomerate largely composed of its detritus, but ap- 
pears again in a dyke, one or two hundred feet wide, crossing Chisholm 
Brook and the road to Big Liscombe Lake, half a mile south of the 
river, and extends seemingly three miles further west, up to the 
Trafalgar granite area. This band is composed of granitoid gneiss 
similar to that of the western part of the last band. 
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5. Trafalgar Granite Area.—Of this extensive area, only the eastern 
portion has been examined. It is bounded on the south-east by the 
Second Rocky, Bruin, Hungry and Big Liscomb Lakes; on the east, by 
Big and Little Liscomb and Chisholm Lakes; while the northern 
boundary from Chisholm Lake follows the south side of the West River 
road as far as Dorman Brook, where it passes a quarter of a mile south 
of it; crosses the south branch of the West River one mile above the 
bridge, and the Musquodoboit road three-quarters of a mile west of 
Porcupine Lake; it keeps a little north of Hattie’s Lake, but was not 
followed further west. 

The granite of the eastern end of this mass is mostly whitish-gray, 
coarse and porphyritic; while that to the westward of the south 
branch is of finer grain, foliated and porphyritic, generally holding 
black mica, which gives it a dark-gray color. This area and that of 
the Wegt River of St. Mary’s require to be examined more minutely, 
and their description must therefore be deferred to another occasion. 

The mode of occurrence of the granite in these two masses appears 
to differ from that of the three eastern areas. 


C. Lower CAMBRIAN Rocks. 


No fossils have been found in any of the gold-bearing strata, except 
the Eophyton discovered by Dr. Selwyn at the Ovens, and other forms 
now regarded as of inorganic origin. Of their age, Dr. Selwyn thus 
speaks : * “ The geological position and the age of these rocks has been 
fully discussed by Dr. Dawson, and by other of the authors whose ob- 
servations I have alluded to, and all are agreed that they probably 
belong to the Lower Silurian period. My first impression of them, 
formed after personal examination last summer, and’ based on miner- 
alogical and stratigraphical considerations only, was that they repre- 
sented the groups known in Britain as the Harlech grit or quartzite 
and the Lingula-flag series,” 

Since then, Sir J. W. Dawson,t Dr. Honeyman,{ Professor Hind, and 
others have adopted and maintained the same views regarding the 
age of these rocks. Mr. Alexander Murray § compares them with the 
auriferous strata of his Intermediate series of Newfoundland, as follows: 

“The resemblance in general character of the strata with their 
included auriferous quartz-veins in Newfoundland to those of Nova 
Scotia, must strike anyone who has visited the two countries with the 
purpose of studying their geological features; and I venture to say 





* Geol. Survey Report for 1870-71, p. 269. 

+ Supplement to Acadian Geology, p. 81. 

? Trans. N. 8. Inst. Nat. Sc., Vol. VI., p. 52 

§ Geological Survey of Newfoundland, 1886, p. 535. 
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that the description given of the latter country by Dr. J. W. Dawson, 
might, in many respects, equally apply to the former ; although accord- 
ing to that author, the auriferous country of Nova Scotia is supposed to 
be of Lower Silurian age; while that of Newfoundland is undoubtedly 
unconformably below the Primordial.” 
In 1878, Sir J. W. Dawson, adopting Dr. Selwyn’s views of 1870, x 
places them below the Acadian series of St. John, New B:unswick, as 
corresponding to the Longmynd series, Harlech grit and Lianberis Comparison 


slate of England. They certainly, in many respects, resemble the Inthe provinces 


Cambrian rocks of the Eastern Townships described by Dr. Ells.f of Qugbecam 
Like them they are auriferous and cut by masses of granite which 

alter the slates into staurolite and andalusite schists and the “ whin” 

or quartzite into gneiss; allare very much twisted and wrinkled. Some 
analogy may also be found between these rocks and those of the Lake 

of the Woods, described by Mr. A. C. Lawson. 

Nothing more definite can be said at present as to the exact horizon 
of these rocks, but we may hope that, as in England, further examina- 
tion will lead to the discovery of fossils, by which this question can be 
decided ; for, it must be remembered that in the greater part of the 
country examined so far, granite masses and dykes have altered the 
strata to such a degree as to destroy all traces of organic remains. The Thickness. 
gold-bearing rocks are represented in this district by measures over 
15,000 feet in thickness, presenting only a few varieties of quartzite, 
mica slate, or graphitic clay-slate; the quartzite contributing three- 
fourths of the whole. These rocks, always greatly altered, are meta- Granite. 
morphosed to a much higher degree wherever they are cut by masses 
of granite, and in Canso and Tor Bay districts for example, have 
been rendered thoroughly crystalline, the quartzite generally passing 
into fine gneissic rock, the mica-slates into mica and andalusite or 
staurolite schists and the bluish-black clay-slates into twisted, dark, 
compact siliceous staurolite or andalusite slates. No limestones have y, timestone. 
so far been discovered in these strata. 

Mr. J. Campbell § has divided these Lower Cambrian rocks into two Campbell's 
groups, a lower or “ quartzite group ” and an upper or “ lower clay-slate subdivisions. 
group.” This division appears to be natural and will here be adopted, 
the name of the upper group being, however, changed to a more 
characteristic one, thus: 

1. Lower or Quartzite Group. 
2. Upper or Graphitic and Ferruginous Slate Group. 


* Supplement to Acadian Geology, p. 92. 
+ Geol. Survey Report for 1886, Part J. 

1 Geol. Survey Report, for 1885, Part C C. 
§ Nova Scotia Gold-Fields, 1863. 
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C 1. Lower orn QUARTZITE GROUP. 


This group, which is over 11,000 feet thick, is mostly composed of the 
dark-gray, reddish or greenish quartzose rock called by the miners 
‘ whin,” a term used in Scotland for an igneous rock resembling trap 
or basalt. This Nova Scotia whin is a compact or granular quartz-rock 
or quartzite, containing minute scales of mica uniformly distributed in 
a direction parallel to the bedding and to the cleavage ; but when they 
do not correspond, presenting upon a fresh fracture, a very character- 
istic glittering surfaco. When the mica attains a large proportion, 
the quartzite becomes gneissic and can be split into large thin slabs, as 
often occurs in the vicinity of granite. It frequently shows rusty stains 
in small streaks, also parallel to the bedding or cleavage, and due to 
the arsenical and iron pyrites with which the rock is always highly 
charged. Certain thick beds of coarse quartzite contain large cubes of 
iron pyrites often over an inch in diameter. This coarser rock is 
generally found in beds several feet thick; but the average thickneas 
of the beds of quartzite is usually not more than two feet, while some 
of the slaty and fine granular varieties are in beds between one and 
four inches thick. 

Interstratified with the quartzite are numerous bands of slate, 
usually less than a foot, but sometimes seventy-five feet thick; the 
principal varieties of slate are light-gray glistening mica-slate, almost 
wholly composed of mica; dark-bluish, papery, shining, fine micaceous 
slate; dull-gray, dirty, rusty, arenaceous, earthy slate; greenish, soft, 
unctuous slate with little mica; and bluish-black or dark bluish-gray 
compact siliceous slate, generally metalliferous and holding arsenical 
and iron pyrites in crystals or nodular masses, principally in the 
vicinity of auriferous quartz-veins, with which they are often associated. 

To this group belongs also a very flinty, compact conglomerate, six or 
seven hundred feet below the summit of the group, noticed in two 
places; and an auriferous or barren quartz, forming numerous veins 
apparently interbedded. 

The base of the quartzite group is characterized by the occurrence 
of coarse quartzite and grit in thick beds which, at the mouth of the 
St. Mary’s River, appear to be underlain by bluish-black and greenish 
siliceous slate holding small crystals of andalusite or staurolite. 

The thin bands of slate are more numerous and of greater thickness 
at the middle of the group, where they are associated with auriferous 
quartz-veins. 


C 2. UPPER or GRAPHITIO AND FERRUGINOUS SLATE GROUP. 
e 


The black slate group is separated from the quartzite group by a 
few layers of greenish, soft, smooth slate which becomes darker as it 
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approaches it and insensibly passes into it. This upper group has à Thickness of 
thickness of over 4,000 feet, and is wholly composed of bluish-black, the pper 
ferruginous and graphitic slates, easily distinguished from and unlike 

any others in the province, having a very characteristic fibrous-texture. 

‘Certain flinty layers are full of arsenical and iron pyrites distributed 

through the mass in small, perfect crystals. In the vicinity of masses 

of granite, these slates are wrinkled and full of beautiful pearly crystals Andalusite, 
of andalusite and staurolite, sometimes an inch and a half long, and saret. 

one eighth of an inch in diameter, but sometimes short and stout. , 
Small crystals of red garnet are also often found near the contact. 


GENERAL STRUCTURE OF THE LOWER CAMBRIAN Rocks, 


These rocks have been greatly disturbed from their original horizon- pojaing. 
tality as sedimentary rocks by a powerful but uniform pressure from 
the south, which has folded them into a series of sharp parallel 
undulations. But by denudation they have been so worn down 
that the crowns of the anticlinals have been cut off, leaving the 
upturned edges of the strata. The rocks generally dip at an angle 
vurying between 75° and 90°, seldom lower than 45°, and the strata are 
often overturned. In the more altered portion, the planes of bedding 
are not easily distinguishable from those of the slaty cleavage, which Cleavase. 
are often much more distinct than the former. The course of the 
undulations is about east and west (astronomical). Between Canso and 
New Harbour River, the strike is S. 76° W. and N. 76° E., and between 
New Harbour and Sheet Harbour Rivers, S, 84° W. and N. 84° E. The 
folds are thus roughly parallel to the northern boundary of these rocks, 
and as the sea-shore runs about south-west, they are obliquely cut 
along the Atlantic shore, where good sections are displayed. Their ggtent. 
breadth increases from Cape Canso westward, and at Sheet Harbour 
River, it attains thirty-two miles. 

No less than eleven principal anticlinals and as many synclinals have 4,14 distriote 
been defined between the islands off Sheet Harbour and Caledonia. of the anti- 
The gold-mining districts are all situated on these anticlinals, so that 
their accurate location is of great practical value towards the discovery 
of new gold-ficlds. They have been followed eastward as far as 
Country Harbour, where a great fault, running north-west up the Faults 
harbour, apparently cuts them and shoves the rocks on the east side 
about four miles north. Their relation on the opposite sides of the 
harbour, however, has not yet been studied sufficiently to ascertain the 
nature or even the positive existence of the fault. 

East of Country Harbour, and in many parts of the interior between 
this and Cape Canso, the anticlinals cannot be mapped with as much 
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accuracy as to the westward and along the shore, the dislocations caused 
by masses of granite having disturbed the regularity of the folds which 
require to be studied with more detail. An extensive fault probably 
follows the northern boundary of the Lower Cambrian rocks from 
Chedabucto Bay to beyond Trafalgar. The reasons for this conclusion 
are the remarkably straight course of the boundary line between these 
two points, the unbroken escarpment on the south side and the occur 
rence, near Melrose and other places along its direction, of crushed black 
slates and quartzites with slickensided surfaces, deeply striated and 
coated with red hematite. Its straight course is interrupted, however, 
near Country Harbour Cross-roads by a subsequent line of faulting 
which crosses the other, and has caused on its east side a shove to the 
north, of three or four miles, corresponding with the Country Harbour 
fault just mentioned. 

Many other faults of more or less extent, have been noticed in differ- 
ent places, and these form no doubt but a very small proportion of the 
large number to be expected in such a disturbed district, especially in 
the vicinity of granite masses. | 


SURFACE DISTRIBUTION OF THE LOWER CAMBRIAN Rocks. 


It will be found convenient, for several reasons, to sub-divide the 
region between Cape Canso and Sheet Harbour River into four dis- 
tricts, as follows : 


1. Chedabucto Bay District. 

2. Isaac’s Harbour District. 

3. Indian River District. 

4. Liscomb, Moser’s and Salmon Rivers District. 


1. Chedabucto Bay District.—This district has an area of about 275 
square miles, and lies south of Chedabucto Bay, from Cape Canso to 
New Harbour River. The Cape Canso and Tor Bay granite areas, 
described before, pages 133 and 135 p, are included in and occupy about 
half of this district, the remainder being covered with flinty, quartzose 
schistose and gneissic rocks. 

Some authorities have supposed these to be older than the gold-bear- 
ing rocks, but upon examination, it is clearly seen that they are the 
continuation of the Lower Cambrian rocks of the western districts, 
which have become thoroughly crystalline, more especially when in 
close contact with the granite. 

A glance at the map will show this continuity of the strata. Two 
synclinals, crossing the New Harbour River above the Third Fork 
and exhibiting bluish-black graphitic slates with all the characteristics 
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of the upper group, have been traced eastwatd beyond the head of the 
North-west Arm. These slates change greatly as they approach the 
granite, but always keep their charactoristic bluish-black color, and 
‘woody, fibrous texture. At the immediate contact, however, they be- gontactof slate 
come 80 crystalline that the rock is almost wholly composed of crys- 924 stanite. 
tals of staurolite and andalusite, associated with others of garnet, horn- 
blendc, tourmaline, chlorite, etc. The quartzite group brought up by 
anticlinals can also be traced from the head of the New Harbour River 
eastward as far as Cape Canso. The gradual passage of the quartzite 
_ and associated bands of slates into flinty quartzose micaceous rocks, 
fine gneisses, gray mica-schists and pearly slates, is also well marked. 
No less than seven anticlinals and synclinals are found between the À icinals. 
Eastern Head of New Harbour and Salmon River, running a few 
degrees north of east, and bringing successively to the surface the 
quartzite and graphitic slate groups, in belts, which have been separated 
and are shown on the map, 80 that little need be said here concerning 
their distribution. It may be remarked, however, that, although these 
belts have in many cases been replaced by the different masses of 
granite, as a rule, the disturbance is less than might, perhaps, be 
expected. 
The strata sometimes dip away from masses of granite of the Tor 
Bay area, but more frequently maintain their normal strike up to them 
on one side and resume it again on the other. The granite, indeed, 
has not merely pushed aside the strata in making its way through 
them, but actually occupies the place of so much quartzite and slate, 
which have disappeared, as if cut off or lifted up by the granite and Large ares 
‘subsequently worn away. In this district, a larger area ig, covered™ * 
with the upper slate group than in any of the others. | 
The structure of the wide belt of bluish-black graphitic slate of 
this age, at Whitehaven, between Marshall Cove and the mouth of the whitehaven. 
Wash Brook, and stretching eastward to Larry's River, has not yet 
been clearly made out. Two bands, over a quarter of a mile wide, of 
pearly, glistening siliceous rock, full of stout, short crystals of andalu- 
site, occur in this belt, separated on both sides from the black slate by 
a few hundred yards of quartzite and gray slate, resembling rocks of 
the quartzite group, while the andalusite rock is unlike any other in the 
district. One band extends westward from the Spear Lake, crosses 
the Whitehaven road at its junction with the Port Felix road, passes 
at the head of Port Felix Cove, a little above the school-house, is 
shown at the outer part of the western point of English Cove, and 
along Charlo’s Cove, and extends perhaps to Larry's River, half a mile 
above the chapel, where much debris is seen. The other appears at 
Poulet Point, und further north, along the shores of Whitehaven and 
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Port Felix. They seem to come in on two of the three synclinal axes 
in the black slates, and thus most probably overlie them; in which . 
case we have here a group of rocks newer than the graphitic slate, 
which it would be interesting to compare with the upper divisions of 
the Cambrian of the Eastern Townships. 

A close examination of the quartzites on both sides of New Harbour 
Cove indicates a fault running along the harbour. The well defined 
anticlinal and synclinal on the east side are repeated on the west side, 
but are here about a quarter of a mile further south, and have also 
changed considerably in direction, the result of a displacement of 
about a quarter of a mile to the north on the east side of the line of 
faulting. The rocks on both sides are crossed by numerous veins of 
quartz running north and south across the strike. 

The belt of bluish-black slate which crosses New Harbour River at 
the mouth of Patterson Brook, appears also to have been subjected to 
a break of about the same amount, but nothing very definite can be 
said about it. This fault probably extends north-westward along New 
Harbour River, the boundary of the granite, and thence in a northerly 
direction to the Salmon River fault, thus dividing the Chedabucto and 
Isaac’s Harbour districts. This supposition is strengthened by the 
remarkable straightness of the lower part of New Harbour River, 
which nearly, coincides with the boundary of the granite; but the 
direction of the part running north, from a little above the Third Fork, 
is very indefinite. A broad synclinal probably passes near the east 
end of Loon Lake and runs north to Salmon River, toward which the 
axes of the synclinals and anticlinals dip on both sides. This would 
account for the many belts of bluish-black slate branching off in that 
vicinity, and for the thinning of the whin belts from both sides. 


2. Isaac's Harbour District.—This district extends from the line of 
fault at New Harbour River to Country Harbour, and from Salmon 
River to the seashore. Inthe northern portion are many masses of 
granite, in the neighborhood of which the stratified rocks assume, like 
those of the first district, a schistose or gneissoid character. Blocks of 


_ quartzite and granite are very abundant, but outcrops are rare; this 


fact, together with the total absence of the bluish-black slate, makes it 
impossible to ascertain the structure. 

The southern part of the district is crossed by two bands of bluisb- 
black slate. One of these, already referred to, crosses the New Harbour 
River, but apparently runs no further west than the south end of 
Ocean Lake. The other crosses Isaac’s Harbour, a few hundred yards 
above the post-offices on the east and west sides, in a deep, sharp syn- 
clinal, which extends due west as far as Country Harbour, and prob- 
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ably not more than two miles and a half east of Isaac’s Harbour. But 
the synclinal axis still continues its course eastward, passing imme- 
diately south of Sponagle and Barss Lakes to New Harbour Cove, 
where it has been already mentioned. 

About a mile south of this axis, an anticlinal runs parallel with it as 
far as Country Harbour in one direction, and New Harbour in the 
other. It passes immediately south of the main shore of Coddles coddies Har- 
Harbour, where the strata are beautifully exposed and dip N. 17° E. apenas’ 
45°-55° ; but further east, the angle gradually decreases, and, within 
three-quarters of a mile of New Harbour Head, the rocks are seen dip- 
ping both ways, and the axis itself dips a little south of east at an 
angle of 20°. The same also occurs on the New Harbour end of the 
anticlinal. 

The auriferous measures worked on the east and west sides of Isaac's |... Harbour 
Harbour lie on bota sides of this anticlinal. . gold-mines. 


3. Indian River District.—This district includes the Lower Cam- 
brian rocks .between Country Harbour and St. Mary’s River, and 
is mostly drained by Indian River and the Indian Harbour chain gytent. 
of lakes. The strata along the west side of Country Harbour are 
well exposed, and belong to the lower group. The structure is pas. 
sufficiently clear, as may be seen on the map, where the anti- 
clinal and synclinal axes are indicated. The section on this side, 
however, does not, as already stated, seem to correspond with 
that on the east side, but is obscure, for want of good outcrops. 
The question of the existence of a fault in the harbour must be de- pants. 
termined by more detailed examinations on the east side, although the 
small dykes of granite running parallel with the harbour, between 
Squint’s Brook and Armstrong Creek, the many lines of dislocation of 
the highly altered strata, also following the harbour betweon Mount 
Misery and a point three-quarters of a mile above the mouth of Arm- 
strong Brook, and the numerous slickensided surfaces, are strong proofs 
of its existence. Moreover, no sign of the Isaac’s Harbour bluish- : 
black slate is seen on the west side, the nearest belt being on Fisher. 
man’s Harbour, more than four miles south, and the nearest synclinal 
one mile and a half south, that is, a quarter.of a mile below Lucas 
Beach, exposing none of the upper slate group. There is nothing to 
show which of these two axes is the continuation of the synclinal of — 
Isaac’s Harbour, except that the sharpness and structure of the synclinal 
of Fisherman’s Harbour, together with its bluish-black slate, make it 
resemble more closely the latter. The northern part of this district, Granite. 
like the preceding, is cut by numerous masses and dykes of granite 
which have metamorphosed the surrounding rocks for a width of one 
mile or more. 
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The auriferous belt brought up by the most northerly anticlinal of 
the district, and running from Cochran’s Hill to the Narrows of Country 
Harbour, is disturbed by many dykes and veins of granite, already 
described, and has numerous true quartz-veins intercalated. The 
auriferous measures up Johnson’s Brook, on the east side of Country 
Harbour, are apparently the same rocks, but run in a direction differ 
ent from that of any other strata of this region, their general orientation 
being N. 20° W. along the western face of a mass of granite. This belt 
is undoubtedly the continuation of that of Cochran’s Hill, faulted either 
by the Country Harbour fault or by some local dislocation produced 
by the upheaval of the granite. 

Between a mile and a mile and a quarter south of this Cochran’s 
Hill belt, a band of graphitic slate is left undenuded along the axis of 
asyoclinal, It is seen at Waternish, and extends westward beyond the 
St. Mary’s River, the southern edge of the band crossing the Sherbrooke 
road at the bridge over Cochran’s Hill Brook which exposes a section 
of the whole band. It extends north on the brook to a forty-feet fall, 
which makes a width of nearly half a mile. From this brook it 
apparently runs due east, being seen from a quarter to three-quarters 
of a mile north of the Bull-ridge; but it seems to extend no further, 
no trace of it being seen below the Head Lake. The irregularity in 
the strike and dip of the rocks here, clearly shows that they have been 
greatly disturbed by the adjacent granite and that the lower group has 
been brought up along the synclinal axis in its course eastward. No 


indication of the upper group is then seen till Country Harbour, in the 


vicinity of Charles Hind’s farm opposite Stormont post-office. At 
Cochran’s Hill, the strata on the north side of the synclinal, present an 
overturned dip to the north, varying between 60° and 85°, as far as the 
auriferous belt which is here about one mile below the lowest bed of 
the graphitic slate group. At Country Harbour, the dips seem to 
average 45° on both sides of the synclinal, but the outcrops are obscure. 

The lower group occupies all that portion of the district lying be 
tween the Waternish band of slate and the next, which is about two 
miles below Sherbrooke. It is folded in at least two principal anti. 
clinal curves and one synclinal, the position and coarse of which, 
although not always well defined, have been mapped as accurately as 
possible, The most northerly of the anticlinals is about three miles 
south of the Waternish slate belt, but the intervening strata are n0 
doubt affected by other folds of less magnitude, as is also the case along 
Country Harbour, where an anticlinal and a synclinal are met with 
within a quarter of a mile of each other. This first anticlinal crosses 
Stillwater about half a mile below the school-house, thence follows 
the west branch of Archibald Brook, and probably strikes the west 
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side of Country Harbour half a mile above Mount Misery. The strata 
on both sides of this axis generally dip at an angle varying between 
70° and the vertical, except above Falconer’s Lake, where the angles 
are as low as 45°. 

A few auriferous quartz-veins have been prospected in the vicinity 

of the anticlinal on Alexander McDonald’s farm. Although greatly 
altered, the strata are not near any masses of ‘granite, but are no 
doubt associated with dykes or veins, only one of which, however, has 
been observed at the outlet of Archibald Lake. Many blocks of 
granite occur in the vicinity of this axis, a little below the second fork of 
Indian River, perhaps derived from a neighboring dyke or small mass. 
From a mile to two miles south of this anticlinal the strata are 
affected by a minor fold, extending no great distance to the eastward 
of St. Mary’s River, but forming to the westward two of the pr rincipal 
axes of the next district. 

The next principal plication is the Sherbrooke synclinal, about three g yoke 
miles south of theStillwater anticlinal, a well defined and comparatively synclinal. 
broad synclinal bringing to the surface the upper strata of the lower 
group. It crosses the Sherbrooke road 1,000 feet above the English 
church, and is well seen on the north-west side of the track to Indian 
Harbour Lakes, as a semi-elliptical basin, the longer axis of which runs 
south of west across the river, where its prolongation is also one of the 
principal synclinals of the next district. To the eastward, its strata 
come in contact with the Sherbrooke granite, and may be said to dip 
away from it, although some of the contacts, when examined minutely, 
show clearly that they are cut by the granite, as if the latter had 
partly pushed upward the strata of the synclinal and partly cut through 
them. The synclinal, on the opposite side of this granite mass, 
apparently resumes its course eastward, and extends to Country Har- 
bour, a quarter of a mile below Lucas Beach, where gt is also very, peach. 
broad. The strata, quite horizontal at the axis, dip to the north at an 
angle gradually increasing from 10° to 70°, while on the south side the 
dip increases to 62°, and averages about 35°. No sign of the graphitic 
slate was seen in this synclinal, but it evidently displays the very top 
of the lower group, as may be seen by comparing its section along the 
western side of Country Harbour with that of the synclinal of Fisher- 
man’s Harbour. 

About one mile and a half south of the last axis comes the Golden-Goldenville 
ville anticlinal. The part of this axis west of the Sherbrooke granite, on 
to a little beyond Goldenville, has been well described by Professor ARRET ER 
Hind in his report on the Sherbrooke gold district.* 

The strata on the point of land south of Mill Cove are seen, on the 


* Journal of the Geological Society of London, Vol. XXVI., pp. 469-479. 
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face of a small cliff, to lie quite horizontal, in proceeding north, they 
dip to the north at a low angle gradually increasing to 50° on the 
Sherbrooke main street, where the Goldenville road leaves it, and then 
decreasing to the last synclinal. Less than a hundred yards to the 
south of the cliff, on the other hand, the strata suddenly dip perpen- 
dicularly, and are even overturned to the north ‘79° between this point 
Influence of nd the St. Mary’s Bay synclinal, two miles further down. The 
the granite. granite mass has here also pushed up the strata considerably, giving a 
western dip to the anticlinal axis. The rocks are found to continue 
their course on the opposite side, and still form an anticlinal, running 
Squint’s Brook. eastward along the West Branch of Indian River and Squint’s Brook, 
and coming to the shore of Country Harbour, a quarter of a mile below 
the mouth of this brook. Here, as at Sherbrooke, the steep side of the 
axis is on the south, where the angle of dip averages 84°, while the 
Quarts-veins. Orth side is more gently inclined. Many quartz-veins, one foot 
thick and less, run along the anticlinal, about one hundred yards 
south of the first fork of Indian River; they will be again referred to 
St. Mary’s Bay The next fold is nearly two miles south of the Goldenville anticlinal 
a and presents the deepest and most persistent synclinal axis of the 
region. It offers a very good section of the graphitic slate group, for 
Black slate, nearly three-quarters of a mile on both sides of the St. Mary’s River 
from the mouth of Mitchell Lake Brook to about two hundred yards 
below the school-house. The band of slate runs due east along Mitchell 
guake Brook, takes in the southern part of the lake, and extends to 
Feult. within a short distance of the lower Indian Harbour Lake, where it 
Indian Harbour i, cut by a fault, but, about half a mile further north, shows again on 
both sides of the lake, still running east and west. This fault, as 
already mentioned, seems to run from Indian Harbour, a short dis- 
tance below the beach, north-westerly to the Sherbrooke granite, and 
most probably from the northern side of this mass to Melrose; for the 
strata have been greatly disturbed immediately east of the St. Mary’s 
River,and have all received a twist which may be accompanied by a fault 
The total shove here on the east, including the twisting, is one-half 
or three-quarters of a mile to the north, or about the same as that of 
Indian Harbour, and there’ is good reason to believe that it is also due 
to the upthrow of the Sherbrooke granite. The width of the slate 
band on Indian Harbour Lake is very little over a quarter of a mile; 
it crosses the lake about half a mile above the beach, and runs a few 
degrees north of east to Indian River, which it crosses from a 
quarter of a mile to one mile north of the shore road, thence run- 
ae ning due east in a low, swampy depression, to Fisherman’s Harbour. 
The northern edge of the band is, at low tide, well exposed on the 
north shore of the harbour, where the bluish-black splintery slate, 
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dipping south at an angle of 75° to 85°, is followed by layers of green- 
ish argillaceous slate, succeeded by a few thin layers of quartzite and Country 
gray slate, and for nearly a mile up the east side of Country Harbour 2*ur Head. 
Head, by a good, uninterrupted section of the quartzite group which goog section 
shows many intercalated veins of quartz. The southern edge of the polar qnartsite 
band of slate undoubtedly keeps along the south side of the harbour, 
but no outcrops have been noticed here. The rocks on both sides of 
this synclinal, dip at angles varying between 80° and 90° and are even 
overturned. 
About one mile and a half south of the St. Mary’s Bay synclinal is Wine Harbour 
the Wine Harbour anticlinal axis: It crosses the St. Mary’s River half 
a mile below Pride’s ferry, passes eastward to the foot of Cooper's 
Lake, and comes to the sea shore a little above Rude Point, where the 
strata are well exposed and the fold well defined. As at Goldenville, 
the strata on the south side of the axis dip at a very high angle, while 
on the north, the angle of dip, quite small near the fold, gradually in- 
creases to over 80° on approaching the last synclinal. The Wine 
Harbour auriferous district extends immediately south of this line of 
folding. The anticlinal is also seen further west on the sea-shore, half- 
way between Port Hilford and Holland’s Harbour, but is here over 
three-quarters of a mile north of its course at Wine Harbour, this dif- pauit. 
ference representing the extent of the shove it has received from the 
Indian Harbour fault; and proving that the line of fault lies between 
the shores of Indian Harbour. Eastward, the Indian Harbour anticlinal 
keeps along the northern shore of Holland’s Harbour, and passes some- 
where near the post-office at Port Beckerton and a little north of the 
southern extremity of Barachois Head. 
The next and last fold of this district is about one mile and a quarter Sonors 
south of the Wine Harbour anticlinal. It crosses the St. Mary’s River” 
near the Sonora church, and runs to the sea-shore immediately south 
of Wine Head, a distance of a little over four miles. On the west side 
of the river it presents a large exposure of bluish-black slate, and a Buck slate. 
band of this slate certainly keeps along this axis as far as Wine Head, 
although only a few blocks and débris of the slates are seen all along 
and a small exposure near the head; for the thickness of the strata, 
measured between the Wine Harbour anticlinal and the lower beds of 
the bluish-black slate group of the St. Mary’s Bay synclinal, being very 
little over a mile, and that between the strata of the same anticlinal 
and the Sonora synclinal being greater, a certain thickness of the 
bluish-black slate must represent the difference. 


4. Liscomb, Moser's. and Salmon Rivers District.—This district lies 
west of that last described and includes the Lower Cambrian rocks 
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between the St. Mary’s and Sheet Harbour Rivers. Its length between 
these two rivers is thirty miles, and the breadth at its widest part, 
thirty-two miles between the islands off Sheet Harbour and Caledonia. 
The general direction of strike of the rocks is S. 80° W. and N. 80° E. 
and in no case does it vary more than 10° on either side of this course. 

The two bands composing the granite area of the West River of St. 
Mary’s in the northern part of this district and that of Trafalgar, which 
forms, however, its western limit at the Liscomb Lakes, are the only 
masses of granite which occur; and the few much-altered rocks are 
altogether confined to their neighborhood, with the exception of those 
near the Salmon River mine. These consist ofa silvery-gray staurolite- 
gneiss found in blocks along the river a little above the crusher, 
undoubtedly derived from the country rock in the proximity of some 
mass or dyke of granite which does not, perhaps, quite reach the surface. 
The beautiful aggregations of transparent crystals of quartz often found 
in the thick leads of this mine with calcite, galena, pyrites and other 
minerals, must also be due to the same mass. Many small local faults 
have been noticed in various places, but none of such extent as to affect 
the general structure of the strata as in the districts just described, and 
this is no doubt due to the scarcity of granite masses or their non- 
appearance at the surface. | 

Deep synclinals and lofty anticlinals here succeed one another very 
regularly ; 80 that whenever a band of the characteristic graphitic slate 
occurs along a synclinal, it is always found on the opposite side of the 
following anticlinal at the same distance (reduced according to the 
angle of dip). The folding process seems to have been slow and uni- 
form and to have occurred when these rocks were still plastic, other 
wise they would have been greatly faulted. 

Eleven principal anticlinals and as many synclinals have been traced 
between Beaver Island off Beaver Harbour, and Caledonia; four of 
them are the continuation of those in the Indian River district. Some 
have been accurately defined and mapped, but others, especially the anti- 
clinals, require careful re-examination on account of their close relation 
with the gold mines. 

For this reason it will be better to simply enumerate them and to 
defer for the present, a fuller and more accurate description. 

Beginning with the most northerly, the eleven anticlinals and syn- 
clinals alternate as follows : — 


Ist. Synclinal: runs from Fraser Brook about 2,000 feet above West 
River to McQuarrie’s Mill-brook, half a mile above the same river, 
and is overlain at both ends by Carboniferous strata. 

Ist. Anticlinal: Cochran’s Hill auriferous belt; passing westward by 
the north end of Kelly’s Lake. 
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2nd. Synclinal : not traced. 
2nd. Anticlinal : follows Little Liscomb River from Methiff’s Brook to 
its source, but was not traced east or west of this river. 
3rd. Synclinal: Waternish synclinal; extends to Rocky Lake of Crook- 
ed Brook and beyond. 
3rd. Anticlinal: not traced, but passes a mile south of the confluence 
of Big Brook and Liscomb River. 
4th. Synclinal: not traced, but seen at the confluence of Crooked Brook 
and Liscomb River, and below Moose-bog Camp. 
4th. Anticlinal : passes near the Dreadnaught dam and at the cofluence 
of Black Brook and Liscomb River, where it shows leads said to 
be auriferous. 
6th. Synclinal: Sherbrooke synclinal; extends to the Long Lake of 
Moser’s River and beyond. 
5th. Anticlinal: Goldenville anticlinal ; passes at the Rainbow, Moser’s 
River, on its course westward. 
6th. Synclinal: St. Mary’s Bay synclinal; crosses Shoaly and Cross 
Lakes of Salmon River. 
6th. Auticlinal: Wine Harbour anticlinal ; runs out somewhere above 
the Stillwater of Liscomb River. 
7th. Synclinal : Sonora synclinal; also runs out near the head of the 
Stillwater of Liscomb River. 
7th. Anticlinal: from Barachois Point, passes a quarter of a mile above 
Wilson’s Fall on Moser's River. 
8th. Synclinal: Spar Lake synclinal ; begins half a mile north of Liscomb 
Mill, and extends westward, passing one mile above Salmon 
River mine. 
8th. Anticlinal : Salmon River mine anticlinal; extends westward, but 
runs out tothe eastward near Liscomb River. 
Brook. 
9th. Synclinal: Liscomb Harbour synclinal; from Liscomb Island to 
Sheet Harbour and beyond. 
9th. Anticlinal: Ecum Secum anticlinal ; leaves the sea-shore near Lang 
Pond beach, and passes at Ecum Secum mine,r short distance 
north of Moosehead and Harrigan Cove mines, crossing Salmon 
River a quarter of a mile above the bridge at Moorehead and 
Harrigan Cove mine. 
10th. Synclinal: begins along the sea-shore between Barren Island and 
Smith Point, and passes westward at Beaver Harbour. 
10th. Anticlinal: from Tuffin Island runs westward between Back Cove 
and Beaver Harbour. 
11th. Synclinal : begins north of Bird Islands (?) and passes along Sober 
Island Passage. 
1lth. Anticlinal: also begins north of Bird Islands (?) and passes be- 
tween Horse Island and Sutherland’s Island. 


Of these, seven anticlinals and six synclinals run through the district pou state. 
from one end to the other; the others either begin or end in it. The 
third, fourth, fifth, sixth, seventh eighth and ninth synclinals display 
the upper graphitic slate along their course. 


North and 
south folds 
merely local. 


List of reports 
ou the gold- 
bearing rocks. 
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It may further be remarked that there appears to be no proper north 
and south anticlinal or synclinal crossing this district all the way from 
one side to the other; but there are many local ones, sometimes of great 
extent. One broad synclinal, running approximately north and south, 
occurs west of the Sherbrooke gold-district, and is described by Professor 
Hind in his report on the district, already quoted. The axis does not 
appear to extend far north of this district, and most probably rans west 
of south to the sea-shore between Bird Islands and Halibut Islands; 
but whether it is uninterrupted between these two points, has not yet 
been ascertained. A cross anticlinal may also run between the villagg of 
Sherbrooke and Barren Island, and another between Salmon River 
mine and Sober Island, but nothing positive can be said about them at 
present. 


GENERAL STRUCTURE OF THE GOLD Districts. 


Several of the principal gold-districts of the province have been 
studied minutely and reported upon by different authorities, and more 
especially by Dr. A. R. C. Selwyn, Dr. T. Sterry Hunt, Dr. B. Silliman, 
Prof. H. Youle Hind, and Messrs. John Campbell, Henry Poole, A. 
Heatherington, H. 8. Poole, and Edwin Gilpin. 

The following list of reports and pamphlets relating to the Lower 
Cambrian rocks and the gold districts, given in chronological order, 
may be of use to those interested in the study of them. 


Gesner: Remarks on the Geology and Mineralogy of Nova Scotia, 1838 ; The 
Industrial Resources of Nova Scotia, 1849; Gold-fields of Nova Scotia, 
1862 ; Gold and its Separation from other Mimerals, 1863, Trans. N. 8. Inst. 
Nat. Sc., Vol. L, part 1, page 54. 

Dawson : Metamorphic and Metalliferous Rocks of the Atlantic Coast of Nova 
Scotia, 1850, in the Journal of the Geological Society of London, Vol. VI, 
pp. 347-364; On the Recent Discoveries of Gold in Nova Scotia, 1861, in 
the Canadian Naturalist, Vol. VI., p. 417; Acadian Geology, 1856, second 
edition, 1868, and supplement, 1878. 

Marsh: The Gold of Nova Scotia, 1861, Amer. Jour. of Science and Arts, Vol. 
XXXII. 

Honeyman: Geology of the Gold-fields of N. S., 1862, Quarterly Jour. Geol. Soc. 
Vol. XVIIT.. p. 342 ; Report on Gay’s River Gold-fields, 1866, Trans. N.S. 
Inst. of Nat. Sc., Vol. IL, Part 1, p. 76; Micro-Polariscopic Investigation 
of the Crystalline Rocks of the Gold-bearing series of Yarmouth, N.8, 
1882, ditto, Vol. VL, p. 7; Geology of Halifax and Colchester Counties, 
1883, do p. 52. Other Notes by the same author are scattered through the 
Trans. N.S. Inst. of Nat. Sc. 

Annual Reports of the Dept. of Mines of Nova Scotia, 1862-1886. 

Poole: Report on the Western Gold District of N. 8. 

Campbell: Nova Scotia Gold-fields, with section, 1863 ; Report on the Chebucto 
Gold Mining Co. of Waverly Gold District, 1864 : Report on the Indian 
Path Gold Mine of Lunenburg District, with plan, 1869. 
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Silliman : A Report on the New York and Nova Scotia Gold Mining Co. of 
Tangier District, with plan ; Report on the Atlantic Gold Mining Co., also 
of Tangier District, with plan; Report on the Oldham and Boston Gold 
Mining Co. of Oldham District ; the three printed separately in 1864, with 
a general Introduction on the Gold Region of N.S. ; Barrel Quartz of N.S., 
1864, Sillirman’s Jour. 2nd series, Vol. XXX VIII. page 104. 

Hartt: Gold of N.S. of Pre-Carboniferous age, 1864, Can. Nat., new series, Vol. I. 
p. 459. 

Perley : Golf Mines and Gold Mining in N. S., 1865, Can. Nat., new series, Vol. 
EL, p. 198. 

Belt: The Glacial Period in North America (Gold in the drift of Nova Scotia), 
1866, Trans. N. 8. Inst. of Nat. Sc., Vol. I, part IIL, p. 9L 

Hamilton: The Auriferous Deposits of N. 8., 1866, Trans. of N.8. Inst. Nat. Sc., 
Vol. L, p. 43. 

Hunt: Gold Region of Nova Scotia, 1868, Report of Geol. Survey of Canada; 
On the Geology of Eastern New England and N. 8., 1870, Amer. Jour. Sc. 
(2), L., pages 87 and 133. 

Bell, Barnes and Heatherington : Report on the Eureka Gold Mining Co., with 
a plan of the Wine Harbour Gold District, 1868. 

Hind: Report on the Waverly Gold District with maps and sections, 1869; Re- 
port on the Eureka Gold Mining Co. of Wine Harbour, 1869 ; Nova Scotia 
Gold Districts, 1869, Trans. N. 8. Inst. of Nat. Sc. Vol. IL, Part III., page 
102 ; Report on the Sherbrooke Gold District, with maps and sections, 
together with papers on the Gneisses of Nova Scotia, and on Gold Mining 
in N.8 ; printed in a pamphlet in 1870, and given in abstract in the Jour. 
Geol. Soc. of London, Vol. XXVI., pp. 468-479 ; Preliminary Report on the 
Gneissic series underlying the Gold-bearing Rocks of N. 8., 1870; Report 
on the Strawberry Hill, Burlington and Mooseland Mines of Tangier Dis- 
trict, 1870; Gold Mining and its Prospects in Nova Scotia, embodying 
results of Geological Surveys of the Districts of Waverly and Sherbrooke, 
1870 ; Report on Mount Uniacke, Oldham and Renfrew Mining Districts, 
with plans and sections, 1872; Report on the Indian Path Gold Mine of 
Lunenburg District, 1873. 

How : Mineralogy of Nova Scotia, 1869. 

Selwyn : Notes and Observations on the Gold-fields'of Quebec and Nova Scotia ; 
Report of Geological Survey of Canada, 1870-71, p. 252. 

Heatherington : Practical Guide to the Gold Mines of Nova Scotia, 1869 ; Mining 
Industries of Nova Scotia, 1874. 

Descriptive Catalogues of Economic Minerals of Canada, 1876, pp. 43-44 ; 1886, 
pp. 63-65. 

Gilpin: Mines and Minera] Lands of Nova Scotia, 1880 ; The Gold-fields of Nova 
Scotia, with a map, 1882, Trans. North of England Inst. of Mining Engi- 
neers; The Nova Scotia Gold Mines, with a map, 1886, Trans. of the 
American Inst. of Mining Engineers. 

H. 8. Poole: Report of Department of Mines, N.S., 1873-1879; Jour. of Geol. 
Soc. of London, Vol. XX VI., pp. 307-818. 


Gold-mi 
There are ten gold mining localities in the region examined between in operation. 
Cape Canso and Sheet Harbour River. Mining operations are at present 
carried on in the six following: Darr’s Hill or Salmon River, Golden- 
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ville, Cochran’s Hill, Narrows of Country Harbour, Isaac’s Harbour 
Salmon River and Wine Harbour. In some of these, several mines are or have been 
oe worked to some extent. The Dufferin Gold Mining Company of Salmon 
River is stated in the annual report of the Department of Mines of 
Nova Scotia for 1886, to have ‘‘ proved to be the most permanent of the 
gold mining corporations of the province.” During the past year, the 
returns show that 11,628 tons of quartz yielded 6,509 ounces of gold. 
being a total to date of 24,556 ounces from 44,881 tons of quartz. 


Old mines. 
Several years ago work was done to some extent in the four other 
districts of Old Country Harbour, Ecum Secum, Moosehead and Har- 
Auriferous  ligan Cove, but it has not been resumed. 


vere not Many quartz-leads found outside these districts contain also visible 
gold, but have not yet been worked. Among these are the veins pass- 
ing a little to the south of the first fork of Indian River ; those on 
Alex. McDonald’s farm at Stillwater; those on the west side of Gold- 
enville Lake, and on the portage road on the west side of Liscomb 
River, a little distance above the mill; the vein crossing the east 
branch of Liscomb River, a little below the embouchure of the Black 
Brook; those of the Gold-mine Brook, and that on the east branch of 
Rabbit-plain Brook. Some of these leads may yet prove rich. 

No minute surveys or detailed examinations of the above mentioned 

gold districts have been made, but a few remarks relating to their gen- 

The auriferous &'2! structure may, however, be given. 

veing near the In examining the map, it will be found that all the gold mines are 
on, or in close proximity to, the anticlinal axes, and this is also true of 
the auriferous leads above mentioned. 


gold belts The vertical distance of the different gold belts of this region, from 
alate. the base of the upper graphitic slate, is shown in the following list :— 
N the bel di ree = le te slang 
ame 0 t. a an € 
: of the ok slate band. 
| FRET. 
Consolidated Gold Mining Co. of Isaac’s Har- 
bour District..... so seco rs ssiciene S. < 60° 4,000 
Gallagher Gold Mining Co....ses cored sees N. < 63° 4,000 
Victoria Gold Mining Co.......... see N. < 78° 2,800 
Star Gold Mining Co......... aa on N. < 65° 4,620 
Wine Harbour Gold District....,.. eos 8. < 75°-85° 4,620 
Sherbrooke «6 Gant eer ee N. < 45°; & < 90° 8,000 
Cochran’s Hill Gold Mine.................., N. < 80° 4,620 
Crow’s Nest eS arr ere ee N. < 87° 6,600 
Ecum Secum “ = © ss soso cece ..N. < 70°; 8. <50° 5,940 
Moosehead se Te S. < 55° Cr) 
Harrigan Cove “ : eee covetes 8. < 65° (?) 


Salmon River or Darr’s Hill Mine. coeccceeseN. < 80°; S. < 65° 2,800 





FARIBAULT. ] ECONOMIC MINERALS. 161 p 


It will be seen from this table that all the gold belte occur at a dis- 
tance below the base of the graphitic slate, varying between 2,800 and 
8,000 feet. Should this hold true of the gold belts west of this region, 
we shall have a thickness of 5,200 feet of productive gold measures 
out of the total 15,000 feet of the Lower Cambrian, or about one-third. 

From observations made by Poole, Campbell, Hind and others, such is - 

most probably the case, but nothing positive can be asserted till the 

general structure of the rest of the Lower Cambrian of the Atlantic 

coast has been thoroughly made out. Many intercalated quartz-veins 

are also found in the lower portion of the quartzite group, and in the Barren quartz- 
upper graphitic slate group, not in such large numbers, however, as at veins. 

the horizon of the auriferous measures; few, moreover, contain gold, 

and only in very small quantity. 

Three-quarters of a mile west of the junction, a few quartz-veins, Auriferous 
cutting slightly across altered black slates of the upper group, were naine ite 
found to contain traces of gold. Half a mile west of Moser’s River, 
above the saw-mill, a vein of rusty quartz, four feet thick, apparently 
. following the strike of the upper graphitic slate, was opened, but 
found very poor in gold. It may, therefore, be concluded that the 
upper part of the series also carries gold, but in very small quantity ; 
but no instances are known in which the lower portion of the quartzite 
group contains auriferous quartz-veins. 

Admitting that the horizon of the gold is a little above the middle Horison of the 
of the quartzite group, the auriferous measures could certainly be found” 
at the surface, only along the anticlinals by which they have been 
brought up and where their edges may have been exposed by denuda- 
tion. 

It has been advocated by Campbell, Hind and others that the gold North and 
districts occurred at the intersection of broad north and south up upheavals. 
heavals, with the sharp east and west anticlinals. Such#is certainly 
the case with the Sherbrooke and Ecum Secum districts, and perhaps 
also with that of Salmon River, while the Wine Harbour gold district 
is rather on x north and south depression, and the others do not seem 
to be connected with the intersection of an anticlinal with either up- 
heaval or depression ; therefore, nothing very definite can be said about 
them. 

The origin, mode of occurrence, and extension of the auriferous lodes Origin of the 
have been discussed by Dr. Selwyn, in his report for 1870-71, already 
referred to. 


Economic MINERALS OTHER THAN GOLD. 


The Lower Cambrian of the Atlantic coast contains, besides gold, 


few minerals which can be regarded as of economic value. 
11 


Smithfeld. 


Poole’s 
analyses. 


Canso. 
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Silver —Argentiferous galena is found in small quantity in many 
auriferous quartz-veins, especially when these are in close proximity to 
granite masses, as at Goldenville, Crow’s Nest and Salmon River; and 
the gold usually contains a small percentage of silver. But the 
only place where galena was found in large quantity is at Smithfield, 
on the south bank of the West River of St. Mary’s, two miles west of 
Glenelg, where it occurs in small veins cutting the narrow belt of 
quartzite left between the granite of the south-side of the river and the 
overlying Carboniferous conglomerate. Mr. Henry 8. Poole* gives 
the following results of two analyses of this ore :— 





No. 1 No. 2 

London ss en sense 86-12 86-02 
LR santas ceiver bucctavee eee anes “044 049 
TOD Osseo ae athe as etek: Weds 07 02 
Copper. cocces cccace vcccccre seccee sonesees *03 03 
TANG os sacs sie conssiiimcend humeurs ee absent. absent. 
ArSeniC.:: side sua teen mere traces. mere traces 
ANUNIONS iles aan res mere traces. mere traces. 
Sulphur ....0. see cvcces secvee sees soso 13°32 13-30 
Tam 6 ii nissan res, trace. trace. 
Magnesia ............ 0.4, se. ve -e.. trace. 18 
Silica (gand).......... soso 426 *402 
Molsturé 2250 ucuse music du aus trace. trace. 

100-00 100-00 
+Equal to per ton......................... 15°75 oz. 17-75 ox. 


Mr. Howard Clark prospected this locality some years ago, and 
took out several tons of the ore; but nothing has been done since 1884. 
In various places along the northern boundary of the Lower Cambrian 
rocks between Melrose and Smithfield, the crushed slate already 
referred to has also been mined, but only minute traces of galena have 
so far been discovered. 


Copper Ore.—Copper pyrites is generally found associated with 
arsenical pyrites and other minerals in the auriferous lodes as, for 
example, on the south side of the Canso road, half a mile east of its 
junction with the Whitehaven road, on the farm of Mr. John Reynolds. 
Here it occurs in a vein composed of quartz and granite and already 
mentioned in the description of the first granite area. Both the quarts 
and granite, which are intimately mixed, contain yellow and horse 
flesh copper ore, iron-pyrites, mispickel and green clay. It was 
opened in 1881 and 1882 by means of cross trenches, but abandoned. 


* Report of the Department of Mines of Nova Scotia for 1875, p. 63. 
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Arsenical Pyrites.— Massive and crystalline arsenical pyrites is often 
associated with quartz in wide veins near the granite masses. On the 
north side of the Sherbrooke district, a vein four or five feet wide, gherbrooke. 
mostly composed of massive mispickel, contains also, no doubt, a large 
quantity of gold. 


$ 


Iron Ore.—Some of the layers of the upper graphitic slate contain a 
considerable quantity of magnetite and hematite. I was informed by 
a land surveyor that, while engaged in surveying some lines at the riscomb River. 
head of the Slate Rock Brook on the east branch of Liscomb River, 
exactly where the upper slate band crosses the brook, he found the 
magnetic needle of his compass greatly affected. The rocks of this 
band were also noticed to be in that vicinity particularly charged with 
iron ore. 


Building-stone, Bricks, ete.—The adaptability of the granite for build- 
ing purposes has already been mentioned. The fine red granite at the Red granite. 
Ogden school-house, as well as some fine-grained, reddish-gray and gray 
varieties, are susceptible of a beautiful polish. The Whitehaven 
granite has also been used for millstones, and several ship-loads were, milistones. 
some years ago, taken for this purpose from Millstone Island. 


Some of the bluish-black layers of the upper graphitic slate, are whetstones. 
known to make excellent whetstones, and a quantity of this slate from 
St. Mary’s Bay, one mile and a half below Sherbrooke, sent to the 
United States, is said to have been well appreciated. 

At Stillwater, good sand, and clay suitable for brick-making, occur LL. 
along the banks of the river, but the demand here is so limited that 
very few bricks have been made. 
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To Aurrep R. C. SELWYN, C.M.G., LL.D. FRS. 
Director of the Geological and Natural History Survey of Canada. 


Srz,—I beg to present herewith a geological sketch-map of the 
northern portion of the Dominion of Canada, with accompanying 
systematized notes. These may be considered as supplementary to 
the Geological Map and Sketch of the Physical Geography and Geology 
of the southern portion of Canada, published under your direction 
in 1884. 


I. have the honour to be, 
Sir, 
Your obedient servant, 


GEORGE M. DAWSON. 
OTTAWA, January 1, 1887. 


NOTES TO ACCOMPANY A GEOLOGICAL MAP 


OF THE 


NORTHERN PORTION 


OF THE 


DOMINION OF CANADA, 


EAST OF THE ROCKY MOUNTAINS. 


The geological map of the northern part of the Dominion of Canada, Character and 
which these notes are intended to accompany, is little more than a sys- rename 
tematic compilation from all available sources, in which the observations 
of others have been interpreted, as far as possible on a uniform plan, and 
with special reference to Canadian analogies. It is designed primarily 
as a supplement to the general geological map of the southern portion 
of the Dominion, published by the Geological Survey in 1884, for the 
compilation of the western part of which, the writer was largely 
responsible. While, however, the facts embodied in the map of 1884 
are chiefly the direct result of the explorations of the Survey, 
these explorations have as yet scarcely touched upon the north- 
ern region covered by the present map. In consequence of this fact, 
these explanatory notes have necessarily assumed a different form from 
those embodied in the ‘Sketch’ published with the map of 1884. The 
sources from which the principal facts for the present map have been 
derived, are stated at greater length in these notes, which it has been 
deemed advisable to publish in consequence of the scattered character 
of the information, distributed as it is through a very considerable 
number of works, some of which are not readily accessible. It is 
hoped that these notes may serve to outline the more important obser- 
vations on which the provisional geological mapping of this great 
northern region of the continent depends, with sufficient completeness 
to obviate, in most cases, the necessity of reference to the original 
works, and to form a summarized account of the formations, which 
will be of service to the traveller and explorer, and serve as a basis 
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References. for subsequent additions and corrections. I have been careful 
in all cases, however, to give detailed references to the original 
authorities, not only for the purpose of doing justice to the many 
workers in this field, but also to facilitate further study, when such 
may be desired. I may add, that while great caution is essential in 

Character and correlating the notes afforded by different travellers, and it is often 

information. necessary to reject uncertain observations,—particularly such as have 
occurred from a failure to distinguish between erratics and rocks in 
place,—it is a matter of surprise how great a number of valuable 
facts has been accumulated, largely, by observers comparatively 
untrained in geological work, and sometimes travelling under cir- 
cumstances of great difficulty and privation. These remarks refer 
particularly to the extreme northern part of the region. 

Paleontology. While allusion is made in these pages to the paleontological results 
so far obtained in this northern region, no attempt is made to embody 
complete or critical lists of the fossils, for which the authorities quoted 

. must be consulted. It may be added, that the list of works given 

List of authors. a+ the end of these notes is not intended to be a complete bibli- 
ography of the geology of the region. It includes only those works 
to which actual reference has been made in the course of the compils- 
tion, and from which facts of greater or less importance have beer 
derived, no mention being made of a large number of publications, 
which have been carefully examined, but from which no geological 
information of service could be gleaned. 

Acknowledg- I have to acknowledge my indebtedness to a number of gentlemen, 

ment of who have kindly assisted me in the effort to make the map as complete 
as possible, by answering enquiries addressed to them on various sub 
jects, particularly to Dr. John Rae, Prof. S. Haughton, Capt. A. W. 
Greely, Lieut. D. L. Brainard, Baron A. G. Nordenskiôld, Prof. G. C. 
Laube, Prof. Jules Marcou, Prof. K. I. V. Steenstrup and Dr. Franz 
Boas. Sir Wm Dawson has also communicated the result of examina- 
tions of rock specimens obtained by various Arctic expeditions, and 
now preserved in museums in London, with special reference to their 
analogy with the rocks of the better known parts of the Dominion 
of Canada. 

Archwan rocks. À glance at the map will show that the Archæan or Eorzoic rocks are 
dominant in the northern part of the continent. They form also, so far as 
has been ascertained, the greater part of Greenland, and doubtless under- 
lie, at no great depth, the entire Arctic Archipelago. While the informs 
tion available is sufficient to indicate the existence of the different sub 

Leurentian and divisions of the Archean which are met with in the southern portion of 

uronian. : 
Canada, including the lowest Laurentian or granitoid gneiss series, the 
Middle Laurentian, possibly the peculiar rocks classed as the “Upper 
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Laurentian,” and certainly of the more schistose and generally darker Huronian. 
coloured and more basic rocks classed as Huronian, it is far too imper- 
fect to admit of the separation of these subdivisions on the map. 
It is evident that the Huronian is represented in parts of the west 
coast of Greenland, and it is probably also recognisable on the Labra- 
dor coast, and on the west coast of Hudson Bay, and possible that it is 
elsewhere present over the Archean area, in proportions as great as it 
has been found to hold where these rocks have been subjected to more 
systematic and detailed investigation. The distribution of tho Huro- 
nian is important from an economic point of view, on account of its 
generally metalliferous character, which may eventually give value 
to tracts of country in which the rigorous nature of the climate 
entirely precludes the possibility of agriculture. 

The occurrence of well stratified seth oulsineynsisdes with mica- ie 

schists and crystalline limestones, with which are associated graphite, Leuren 
magnetite and other well known minerals of the Middle Laurentian 
of parts of Ontario and Quebec, appears:to indicate the probable 
repetition of the conditions of occurrence of the commercially valu- 
able deposits of graphite, apatite, etc., of the St. Lawrence region. 
The discovery of cryolite and tin-stone in Greenland, in rocks which are 
evidently Laurentian (though it is. impossible to decide whether they 
should be referred to the middle or lower portion of the system), 
constitutes an additional claim to attention in these fandamental strata 
in the north. 

The southern part of Baffin Land, including Frobisher Bay and 
Cumberland Sound, together with Melville Peninsula, may be par- 
ticularly referred to as evidently exhibiting a considerable develop- 
ment of Middle Laurentian rocks. 

It should be explained, that in colouring the great Archæan region Method od adopt- 
of the northern part of the continent, it has been found necessary to Arch an. 
assume the continuity of the area of those rocks, where facts to the 
contrary are not known. While our present knowledge does not allow 
us to question their occurrence over the area so coloured, and the lines 
of observation so far carried into the region lead to the belief in its 
homogeneously Archean character, it is quite possible that additional 
outliers of Cambrian rocks, like those of the Coppermine or of Mis- 
tassini Lake, may exist in the western and eastern parts of the 
Archæan area, respectively, while in the vicinity of the Arctic coast 
it is probable that many additional patches of the flat-lying limestone 
series will eventually be found. 

While the term Cambrian, as applied on the accompaning map, may Cambrian. 
be interpreted in the widest sense, namely, as including all rocks 
above the Huronian, to the base of the Cambro-Silurian of the Cana- 
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Animikie 
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these rocks. 
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Other Northern 
representatives 
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dian Geological Survey, and the reference of the rocks of the region 
here treated of to the Cambrian is based entirely on lithological and 
stratigraphical grounds, the rocks so classed are, as far as known, 
probably referable to the Lower Cambrian. It is further quite 
evident, that in the extensive area coloured as Cambrian on the Arctic 
coast, in the vicinity of the Coppermine River, the rocks are analagous 
in character to those of the Keewenaw or Animikie of the Lake Superior 
region, and probably represent both groups of that great copper-bear- 
ing series. The mere occurrence of native copper in considerable 
quantities on the Coppermine, in association with prehnite and other 
minerals resembling those which accompany it on Lake Superior, gives 
a prima facie probability to this correlation, which is borne out by a more 
careful study of Sir J. Richardson’s accurate notes, and was recognised 
by Richardson himself, who had examined both regions. Prof. R. D. 
Irving states that the Animikie of Hunt or “Lower Group” of Logan, on 
Lake Superior, is composed of a great thickness of quartzites, quartz 
slates, argillaceous, or clay-slates, magnetic quartzites and sandstones, 
thin limestone beds, and beds of a cherty or jaspery material, asso- 
ciated with coarse gabbro and fine-grained diabase (Copper Bearing 
Rocks of Lake Superior, 1883, p. 379), while the overlying Keewenaw 
series is made up of similar basic crystalline rocks, with interbedded 
detrital rocks, chiefly reddish conglomerates and sandstones, the con- 
glomerates consisting for the most part of pebbles of acidic crystalline 
rocks (pp. 27-29). A comparison of the above description with 
that of Richardson of the rocks of the Coppermine, subséquently 
quoted, will show the practical lithological identity of the two widely 
separated areas. 

Though not a geologist, Captain Back, who had seen the Copper- 
mine rocks, referred the formation ‘coloured as Cambrian on Great 
Slave Lake to the same series, from its lithological similarity; to which 
also the doubtfally placed area of Cambrian on Back’s route from Great 
Slave Lake to the mouth of Great Fish River is attributed. To this 
formation also may be referred the great volcanic series, described by 
Dr. R. Bell as the Manitounuck group, of the east coast of Hudson 
Bay, south of the limit of the map, and the red sandstones of his 
“Intermediate group,” which he regards as unconformably underlying 
the Manitounuck rocks, may possibly also belong to the Keeweenaw 
or Animikie. 

Throughout the whole of the vast northern part of the continent, this 
characteristic Cambrian formation, composed largely of volcanic rocks, 
apparently occupies the same unconformable position with regard to the 
underlying Laurentian and Huronian systems. Its present remnants 
serve to indicate the position of some of the earliest geological basins, 
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which, from the attitude of the rocks, appear to have undergone 
comparatively little subsequent disturbance. Its extent entitles it to 
be recognized as one of the most important geological features of 
North America. 

The area coloured as Cambrian to the west of the Mackenzie must be Areas dima 
considered as very doubtful. While it does not show, so far as known, Cambrian. 
trappean rocks like those of the Coppermine, it must be remembered 
that volcanic conditions are necessarily not universal at any particular 
period, and that while Cambrian rocks, (probably in great part refer- 
able to the Lower Cambrian,) are extensively developed further south 
in the Rocky Mountain Range, though they often include interbedded 
trappean flows, these become quite subordinate. (Annuhl Report Geol. 
Survey of Can., 1885, p. 157 B.) 

In the entire absence of paleontological evidence, the Cape Rawson 
beds of Grinnell Land are also provisionally referred to the Cambrian, on 
account not only of their lithological resemblance to the rocks of the 
Animikie (as gathered from the description of Messrs. Fielden and 
De Rance and sustained by the opinion of Sir Wm. Dawson, based on 
an examination of the specimens brought back), but also on their 
similarity as a whole to the Nova Scotian gold-bearing series, as pointed 
out by the authors first referred to.* Lithologically, their resembiance 
is not.close either to the typical Huronian of Sir W. E. Logan or to 
the rocks elsewhere classed as Huronian, which have been provision- 
ally named Keewatin in a report by Mr. A. C. Lawson (Annual Report 
Geol. Survey of Can., 1885). Neither do they correspond in character 
to the rocks which have been described as occurring with the Lauren- 
tian in southern Greenland and are believed to About the 
Huronian in that region. 

The quotations given in a subsequent page from Prof. S. Haughton’s Coen ge 
admirable paper on the Arctic Archipelago, present the main facts with rian. 
regard to the character of the Silurian and Cambro-Silurian (Upper 
and Lower Silurian) rocks. It need here only be added that these are 
‘chiefly pale limestones, often of a yellowish or cream colour and 
frequently more or less dolomitie. They rest everywhere unconform- 
ably on the Archæan or on the Cambrian rocks, and one of their most 
constant fextures appears to be the existence of a zone of red sand- 
stones or arenaceous limestones and conglomerates at the base, (Cf. 

p. 448) a fact which leads me to suspect that the red sandstones of 
‘Tunnudleorbick and Igalliko in Greenland, which have been doubt- 





* Messrs. Fielden and De Rance refer the Cape Rawson beds to the Huronian on the assump- 
tion that the gold-bearing series of Nova Scotia is of that age, but these Nova Scotian rocks now 
appear to be more appropriately assigned to the Lower Cambrian. 
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fally referred on lithological grounds to the Permian, Devonian and 
Cambrian, may very probably also belong in reality to the Silurian.* 

This great Silurian and Cambro-Silurian limestone series is very 
widely developed, and is in most places nearly horizonal and undis- 
turbed, with long light undulations in the bedding or persistent and 
uniform dips at very low angles. These features are very promi- 
nently shown in the sketches of many parts of the coast-line in the 
Arctic islands, reproduced in the volumes of voyagers. But for the 
undisturbed and flat condition of the limestones and the formations 
overlying them in the Arctic basin, it would be impossible, with the 
fragmentary geological information available, to offer any proximately 
correct geological map of the region as a whole. 

In a paper printed in the report of the British Association for 1855, 
J. W. Salter states that the Silurian fossils, obtained up to that time, 
showed an uniform horizon of Upper Silurian limestone stretching 
from near the entrance of Barrow Strait to Melville Island and far to 
the south along Prince-Regent Inlet, and argues therefrom a wide 
extent of circumpolar land in Lower Silurian (Cambro-Silurian} 
times. In this he was followed, two years later, by Sir R. Murchison, 
who writes :—‘I am led to believe that the oldest fossiliferous rock of 
the Arctic regions is the Upper Silurian.” (Appendix to M’Clure’s 
voyage, p. 402, Siluria, p. 440). Though the Upper Silurian beds 
undoubtedly occupy a great part of the American polar region, charac- 
terizing the “South of North Devon and nearly all the islands south of 
Melville and Lancaster sounds, including the south of Banks Land, 
Prince-of-Wales Land, King-William Land, North Somerset, Boothia 
Felix, etc.” (Fielden and De Rance. Quart. Journ. Geol. Soc., vol. 
Xxxiv.) the occurrence of Lower Silurian (Utica) fossils in Frobisher 
Bay, as shown by Hall’s collections, on the shores of Kennedy Channel, 
as determined by Etheridge, and the occasional discovery of Lower Silu- 
rian forms in the regions above referred in a general way to the Upper 
Silurian, prove that the generalization made by Salter and Murchison. 
on the evidence of less complete collections, cannot now be admitted, 


‘ and that the limestones of the Arctic represent probably the whole of 


the Silurian and possibly part of the Devonian. (See Fielden and 
De Rance loc. cit.) Heer enumerates the following places, besides 
those above particularly referred to, as yielding Lower Silurian ty pes : — 
North Devon, Cornwallis Island, Griffith Island, west coast of King- 
William Land, Boothia (Flora Fossilis Arctica, vol. i, p. 24). 


* See Pingel, Om den af Porphyrgangue gjennembrudte ride Sandsteen i det sydige Grün- 
land, Kjobenhavn 1843. Laube Sitzungsberichte der K. akad. der Wissenschaften, Wein. 
lxviii band, 1873. “ Arctic Manual,” foot notes pp. 497, 541. I have not seen Pingel’s paper, 
which is referred to by De Rance in his article in Nature. Prof. Marcou informs me that 
Komerap writes of these rocks that they can scarcely be named Permian, their age requiring 
verification. Meddelelser om Grinland, Kjobenharn, 8, p, 227, 1880. 
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The above allusion to the possibly Devonian age of part of the lime Devonian 
stones of the Arctic basin proper, is of interest in connection with the 
question of the relation of these limestones to the equally importan- 
limestone series of the Mackenzie River region. The early reference of 
an extensive portion of these latter to the Silurian by Isbister and others, 
can scarcely now be maintained, since Meek, as the result of his exam- 
ination of the mostample collection of fossils which has ever been brought 
together from the Mackenzie valley, reports the existence, in the lime- 
stones, of Devonian forms alone, though, as he cautiously remarks, he 
is not prepared to deny the existence of Silurian rocks. This Devonian 
facies is maintained by the limestones of the Mackenzie valley to the 
very shores of the Arctic sea, as shown by the occurrence of Hamilton 
group fossils on the Anderson River, noted on a subsequent page. 

In endeavouring to correlate these Devonian limestones of the Relations of 
Mackenzie with the rocks to the east and north, the question arises Devonian time 
whether they are represented by the “Silurian” limestones, or the "97° #ries. 
sandstones referred by Heer to his “‘ Ursa Stage,” which overlie these 
in the Arctic basin. The distribution of the rocks, when examined 
on the map, is altogether in favour of the first stated hypothesis, which 
on a careful consideration of the available facts, I am inclined to con- 
sider as the correct one. The question cannot here be discussed at 
length, but it may be noted that the lithological character of much of 
the limestone of the two districts is very similar, extending even to 
the occurrence of beds of gypsum in both regions, while the few and 
very imperfect fossil plants (for the most part species not elsewhere 
known) described by Heer from the beds of the ‘‘ Ursa Stage” of oo. miadle 
Melville Island and vicinity, may without any impropriety be assigned Palæosoie 
to the Lower Carboniferous. It would appear, indeed, that we must, formation. 
for the present at least, regard the widely spread limestone formation 
which borders and rests upon the Laurentian from the vicinity of 
Lake Winnipeg to the mouth of the Mackenzic and thence to Baffin 
Bay and Grinnell Land, as representing a single great series. On 
Winnipeg and Manitoba lakes and in their vicinity, the rocks of this 
series have yielded fossils ranging from the Cambro-Silurian to the 
Devonian. In the Mackenzie valley, the Devonian limestones seem 
to have so far overlapped the Laurentian plateau that no distinctively 
Silurian beds appear, or at least none have as yet been recognized, 
while in the Arctic basin, the conditions found about Winnipeg 
Lake are again repeated. A thorough comparison and revision 
from a paleontological point of view, of the fossils from the 
Mackenzie and the Arctic basin, in the light . of all the facts now 
known, would, however, possess great importance and interest. 

The discovery by Nares’ expedition of fossils of a distinctively 
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Devonian character on the northern shore of Grinnell Land, is 
subsequently referred to. 

“Urea Stage” Allusion has already been made to the beds of the so-called Ursa 

and Carbon- Stage of the Arctic Archipelago, and their character, as described by 

ais Prof. Haughton from an examination of the specimens brought back, 
is noted on a subsequent page. This formation, which both from its 
extent, and in its character as a coal-bearing series is a vory important 
one, is coloured on the accompanying map as Lower Carboniferous. 
The main facts connected with the Carboniferous limestones, and 
with the still later rocks tound in places to overlie these, are also 
referred to in the sequel and need not here be entered into in detail. 

It may be noted, however, that so far as I am aware, we are without 

any estimate of the entire thickness of these or the previously men- 

tioned rock-series of the Arctic basin. 

Lias or Trias, | Certain small outlying areas in the northern part of the Arctic Archi- 
pelago have been referred to the Lias. These it appeared possible 
might now be assigned to the.“ Alpine Trias,” a formation which since 
the above reference was made has been found to be wide-spread and im- 
portant in the Cordillera region of North America, as far north as the 
northern part of British Columbia, and is also characteristically 
developed in Spitzbergen and the North-west of Siberia.* This ques- 
tion was referred to Prof. S. Haughton, who had originally described 
the fossils on which the age of the beds in question had been deter- 
mined. The result of a critical re-examination of the fossils, which 
Prof. Haughton was so kind as to have made, appears, however, 
rather to confirm the original Liassic or Jurassic reference of these 
northern rocks. (Cf. p. 49 RB.) 

Laramie and: Respecting the so-called Miocene of the Mackenzie River, and it 

eee probable identity with the Laramie of the West, some notes will be 
found on a later page. Had the facts in our possession been sufficient 
to admit of the separation of the “ Miocene” of this region from the 
Cretaceous, it would have been given the same colour on the map with 
the “ Miocene” of Banks Land, Greenland and Grinnell Land. The 
so-called Miocene of the two last mentioned localities is now regarded 
as equivalent to the Laramie, or at least not newer than Eocene, by 
Mr. J. Starkie Gardiner, Sir Wm. Dawson and other paleobotanists.t 
Our knowledge of the flora of the Banks Land beds is very slight, 
being confined to that of the structure of a few specimens of fossil 








*Cf. Mojsisovics. Vorlage des Werkes “‘ Arktische Triasfaunen,” Verhandlungen der K. K. 
Geologischen Reichsanstalt, Nr. 7, 1886. 

+ Cf. Trans. Royal Soc. Can., vol, i., p. 81. Nature, vols. xix., p. 124, xx. p.10. Also on the 
homogeniety of the Arctic “ Miocene” Heer’s Flora Fossilis Arctica and ‘“Arotio Manual,” 
p. 568 et seq. 





DAWEON. ] NOTES ON NORTHERN GEOLOGY. — 13 8 


woods, subsequently mentioned, which have been reported on by Dr. 
C. Cramer, but, so far as it goes, it presents no features incompatible 
with the possible Laramie age of these deposits also. It should be noted 
that the associated volcanic rocks of Disko and vicinity are included 
on the map as “ Miocene,” and that the area similarly coloured on the 
Greenland coast, north of Melville Bay and east of Smith’s Sound, is 
so denoted chiefly because of the occurrence of horizontal or nearly 
horizontal trap beds, which are described by Dr. Sutherland as charac- 
teristic of this coast. (Cf. 55 R.) 

No attempt is here made to incorporate the very numerous and im-Superfcis) 
portant observations which have been accumulated on the superficial °°" 
deposits of the glacial period in the region covered by the map. These 
would require separate treatment, and the information necessary for 
their definition on a geological map is almost altogether wanting. A 
few facts bearing on the direction of glaciation are, however, appended 
to these notes. 

A regional arrangement is adopted for the following notes in prefer- Arrangement 
ence to one according to age of the rock-series, the latter having been ° 
found unsuitable, both on account of the disconnected character of 
much of the information and the great area involved. 

Special care has been taken to include all authentic notes which goonomic 
have been met with in the various works referred to on minerals of ™™°™* | 
economic value. 


Mackenzie River REGION. 


Our knowledge of the geological features of the Mackenzie River op, vations of 
and its vicinity, is chiefly due to Sir John Richardson, whose observa- Sir J- Richard: 
tions on it are remarkably precise and satisfactory, considering the” 
difficulties under which they were frequently made and the rapidity 
with which he was obliged to travel through this region on his several 
journeys. These observations are, for the most part, recorded in the 
following works:—Sir J. Franklin’s Narrative of a Journey to the 
Polar Sea, 1819-22, Narrative of a Second Expedition to the Shores 
of the Polar Sea, 1825-27, and in Richardson’s Journal of a Boat 
Voyage through Rupert’s Land. These, for the sake of brevity, are 
referred to in the following pages as ‘1st Exp. ‘2nd Exp.,’ and 
‘J. B. V.,’ respectively, and the facts are arranged in order from 
south to north, following the course of the river-valley. 


Slave River. 


The portion of the Mackenzie River between Athabasca and Great giave River. 
Slave lakes, is generally named Slave River. In this region, the 
geological boundaries shown on the accompanying map, have been 
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laid down after careful comparison of the several notes of Sir J. 
Richardson and other available authorities, which it is considered 
unnecessary to quote in detail, though a few isolated facts of special 
interest may be referred to. 

The district to the south of Athabasca Lake, on the Athabasca 
River and its tributary the Clearwater, (not included by the accom- 
panying map), and also on Peace River, is characterized by a great 
abundance of pitch and petroleum deposits and springs. These are 
described by Sir A. Mackenzie, Sir J. Richardson, Prof. Macoun, Dr. 
Bell and others (Cf. Reports of Progress Geological Survey, 1875-%6, p. 
169, 1882-84, p. 32, oc). It is interesting to observe the recurrence of 
such deposits at intervals along the Mackenzie valley to the Arctic Sea. 

At the “ Lightening Place of the Hummock ” on Slave River, thirty 
miles below Fort Chepewyan, the limestone beds were noted by 
Richardson to contain mineral pitch in fissures (J. B. V., vol. i, p. 137.) 

About half-way between Athabasca and Great Slave lakes, Salt 
River joins the Slave River. Of this stream, Richardson writes :— 
“The Salt River flows in from the westward, a short way below the 
portages. We ascended it for twenty-two miles, including its wind- 
ings, but not above half that distance in a straight line, for the pur- 
pose of saat eae salt springs from whence it derives its taste and 
name. SevefUr eight copious saline springs issue from the base of a 
long even ridge about six hundred feet high, and spreading their waters 
over an extensive clayey plain, deposit a considerable quantity of very 
pure common salt in large cubical crystals. The mother water flowing 
into the Salt River gives it a very bitter taste, which it retains until 
near its junction with the Slave River, when the addition of some 
fresh water streams, renders it only slightly brackish. A few patches 
of greyish compact gypsum were exposed on the side of the ridge from 
whence the springs issue.” (1st Exp., p. 518.) 

Captain Back, who accompanied Richardson, again visited these salt 
springs in 1833. He writes:—‘‘ There were no mounds like those 
seen in 1820; but just at the foot of the hill which bounds the prairie 
in that quarter, there were three springs, varying in diameter from 
four to twelve feet, and producing hillocks of salt, from fourteen to 
thirty inches in height. The streams were dry, but the surface of the 
clayey soil was covered, to the extent of a few hundred yards toward 
the plain, with a white crust of saline particles.” (Narrative of the 
Arctic Land Expedition, p. 80.) Petitot states that, according to the 
Indians, the Caribou Mountains, between Salt River and the Peace 
River, contain much rock salt. (Bul. Soc. Géog., Paris, vol. x, p. 
140.) ; 
















oawson.] NOTES ON NORTHERN GEOLOGY. 15k 


Great Slave Lake. 


Richardson describes the west shore of this great body of water a8 West end of 

composed of horizontal strata of limestone, forming a flat country (2nd Ares: Baye 
Exp., appendix p. xxiv.) In his Journal of a Boat Voyage (vol. i, p. 
152,) he writes :—‘“In the vicinty of the westernmost channel of the 
delta [of Slave River] and from thence to the eflux of the Mackenzie, 
the whole western shore of the lake is limestone, associated with a 
bituminons shale, and belonging, as well as can be ascertained from its 
fossils, to the Erie division of the New York system, which includes 
the Marcellus shales.” He also refers to the limestone as being bitu- 
minous, and speaks of fossil shells of which the cavities are filled with 
bitumen. 

Prof. F. B. Meek, in a paper published in the first volume of the Prof. Meek on 

Transactions of the Chicago Academy of Sciences (1868), describes a Mackenzie. 
number of. fossils obtained from seven or cight localities along the 
Mackenzie between Clearwater River and the Arctic Ocean, and gives 
a very clear and succinct account of the geology of the river, derived 
from the works of Richardson and Isbister. The fossils described 
were collected by Major R. Kennicott, who visited this northern coun- 
try under the auspices of the Smithsonian Institution, and by Messrs. 
R. W. McFarlane and B. KR. Ross, of the Hudson’s Bay Company. 
Prof. Meek’s paper gives by far the most definite information as to the 
stratigraphical position of the limestone series of the region. He 
writes thus :—‘“ Amongst all the collections under examination from 
various localities along Mackenzie River and its tributaries, between 
Clearwater River and the Arctic Ocean, a distance by the general 
course of the valley of more than one thousand miles, there are no 
Carboniferous or characteristic Silurian forms” (p. 76). From a 
locality near Fort Resolution, on Great Slave Lake near the mouth of 
Slave River, he notes Favosites polymorpha, Atrypa reticularis, a small 
smooth Spirifer (Martinia), Cyrtina Hamiltonensis, a Chonetes, a Produc- 
tus, a Lingula and a Proetus. These fossils were obtained from a 
highly bituminous limestone, and are regarded as Devonian and 
probably of nearly the horizon of the Hamilton group. They resem- 
ble those of the Clearwater (p. 68). These fossils serve to fix the age 
of the horizontal limestone formation of the west end of Great Slave 
Lake, though Meek states (as previously noted) that he is not prepared 
to deny the existence of Silurian beds also, as represented on Isbister’s 
map. 

At the extremity of the long northern arm of Great Slave Lake, north arm of 
Richardson notes ‘“clay-slate” as occurring at one place (1st Exp. p. {xe and met 
520), while Petitot, on his map, indicates limestone as forming the east 472?" 
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side of the entrance to this arm. Richardson, however, elsewhere 
states very definitely that the eastern side of this arm is occupied by 
“primitive rocks,” and shows the same feature on his map, (J. B. V., 
vol. i., p. 147). He writes—‘In 1820, when we crossed Great Slave 
Lake, near the 113th meridian, we traced the western boundry of these 
[primitive] rocks, from near the mouth of Slave River, northwards © 
by the Reindeer Islands to the north side of the lake, and continued 
to travel within their limits up to Point Lake in the 66th parallel.’’ 
In reverting to the same subject, (J. B. V., vol. ii., p. 200), he states 
that the western border of the “primitive rocks” runs “across the 
outlet of Athabasca Lake to the deep, northern arm of Great Slave 
Lake, and onwards by Marten Lake, across the two eastern arms of 
Great Bear Lake, to the Copper Mountains.” The indications thus 
given are confirmed by the notes on Petitot’s map, in so far as the 
region between Great Slave and Great Bear lakes is concerned. 

Dr. R. Bell notes red conglomerate and fine-grained grey and green 
quartzites as collected by Capt. H. P. Dawson, R.A., on the northern 
arm of the lake (Trans. Royal Soc., Can. vol. ii.), from which it may 
be inferred that other formations, beside those above mentioned as char- 
acteristic, occur in this vicinity. Capt. Dawson also obtained speci- 
mens of specular iron in the same district (Report Second Hudson's 
Bay’ Expedition, p. 66). 

Capt. Back’s description and specimens (Arctic Land Expedition, p. 
544, et seq), show that the north side of Great Slave Lake, from the 
entrance of the north arm westward, consists of Laurentian rocks. 
The hills are said to be rocky, low, grey and rounded, and gneias, 
porphyry and granite are the prevalent materials. The large islands and 


- promontory which occupy the centre of the eastern part of the lake 


are, on the contrary, “of the trap formation” and exhibit long lines of 
high mural precipices, sometimes distinctly columnar. Back compares 
these to those formerly seen by him near the Coppermine, and refers 
them to the same formation. Near the western end of the long island, 
Peth-the-nu-eh, he says the Indians obtain greenish-grey “marl” of 
which they make their pipes. The same point is shown by Petitot, 
as composed of black serpentine, which he also notes is used for the 
manufacture of pipes, (Bul. Soc. Géog., Paris, vol. x., p. 143). Speci- 
mens of slaty magnesian limestone were obtained by Back from the 
south side of the long island. Similar limestone is associated with 
the series of the Coppermine River, and there is every reason to be- 
lieve that the trap formation here should be referred to the same 
great Lower Cambrian series. 

Pebbles of a jasper conglomerate, which evidently exactly resembles 
the jasper conglomerates of Lake Huron, were collected near the 
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-east end of the lake. The rock was, however, not seen in place. 
(Arctic Land Expedition, p. 547). 


Mackenzie River from Great Slave Lake to Bear Lake River. 


In the appendix to Franklin’s Second Journey, Richardson writes: :— Devonian and 

“ The only rocks seen in situ between Slave Lake and The Forks [mouth rooks. 
Of the Liard] were a bituminous shale of a brownish-black colour, in thin 
slates, and a slate-clay of a pure yellowish-grey colour, which, as well 
as the bituminous shale, forms steep banks.” (appendix p. xxiv). In his 

-subsequent Journal of a Boat Voyage, (vol. i., p. 164), he describes on 
the same part of the river, “bituminous shale” and “greyish-green 
-slate-clay,” which weathers into a tenaceous clay, and adds :—“The 
‘whole banks of the river seem to belong to a shale formation; but 
from the want of induration of the beds, they have crumbled into a 
slope more or less steep.” Though Tentaculites fissurella is noted as 
occurring in the bituminous shale, it appears probable that the general 
surface of the country in this vicinity is composed of Cretaceous or 
Laramie beds, through which the river has cut in some places to the 
subjacent Devonian rocks. 

Richardson did not ascend the Liard River in any of his journeys, Liard River. 

but learned that, ‘for twenty-four miles upward from its mouth, it 
flows through sand and shale, with limestone occasionally cropping 
out,” while seventy-five miles up it is a high hill, named the ‘“Noh- 
’hanne Butte,” on the summit of which is a salt spring. From this 
hill, Mr. McPherson brought specimens of limestone, “similar in litho- 
logical character to those procured from the Rock by the River's Side.” 
(J. B. V., vol. ii. p. 203). This observation may be regarded as 
approximately fixing the western edge of the Cretaceous and Laramie 
rocks in this latitude, while the limestone seen further down the Liard, 
may be that underlying these rocks, exposed by the river in places. 
In loose fragments of limestone at the mouth of the Liard, Kenni- 
<ott collected fossils which, according to Meek, are referable to the 
Hamilton group. (Trans. Chicago Acad. Sci., vol. i., p. 69). 

The Rocky Mountains, where appr oached by the Mackenzie Neighbonring 
below the mouth of the Liard, are described as consisting of Riountaine 
a number of ridges runnihg 8.8.W., or S.W. by §., with abrupt 
eastern faces and longer slopes to the westward, thus corres- 
ponding with the outer ridges of the same range much farther 
south, and probably indicating a similar prevalent westward 
dip. A few specimens obtained from this part of the range are not 
sufficiently characteristic to be of much value, but some of them, 
from gd the Liard River, are said to be indistinguishable from those 
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of Limestone Point, in Great Bear Lake, noted further on. (2nd Exp, 
appendix, p. xxvi). Specimens of plumbago and specular iron were 
also given to Richardson as derived from this part of the mountains 
(p. xxv). 

The “ Rock by the River's Side” on the east bank of the Mackenzie, 
about half-way from the Liard to Bear Lake River, is the only 
solid rock observed by Richardson in this part of the course of the 
river. It consists of limestone dipping at high angles and is cut by 
veins of gypsum. The rocks are said to be like those of the limestone 
ridge at the rapid on Bear Lake River (2nd Exp., appendix p. xxx) 
Shale beds are said to “abut” against the lower side of the rock 
(J. B. V., vol. i, p. 183) rendering it probable that there is here an 
unconformable contact of the Cretaceous rocks with the limestones. 

In a general account of the features of this portion of the valley 
(J. B. V., vol. i. p. 171). Richardson describes the river as passing 
to the west of the first or eastern ridge of the Rocky Mountain system x 
“The Bend,’”’ some distance below the mouth of the Liard. This first 
range is seen further on, at intervals, to the eastward, running toward 
McVicker Bay, of Great Bear Lake. After flowing in the valley bet 
ween the first and second ridges for upwards of fifty miles, the river 
again turns to the westward and crosses the second ridge, the “ Rock 
by the River’s Side” being part of this ridge, which runs toward 
the promontary between Keith and McVicker bays on Great Bear 
Lake. It would appear that low flanking ridges parallel to the lime 
stone ranges of the mountains are here separated by areas of Cretaceous 
or Laramie rocks, which occupy the valleys. 


Cretaceous and The valley of the Mackenzie near the mouth of Bear Lake River. 


is occupied by rocks referred by Richardson to the “ Lignite 
formation,” which, with little doubt, represent the series now known 
as the Laramie. The formation ‘may be characterized as consisting 
of wood-coal in various states, alternating with beds of pipe-clay, 
potter’s clay, which is sometimes bituminous, and slate-clsy, 
gravel, sand and friable sandstones, and occasionally with por 
celain earth. The strata are generally horizontal, and as many 
as four beds of lignite are exposed in some parts.” (2nd Exp. 
appendix p. xvii.) The lignites were observed to be on fire in variow 
places, both by Sir A. Mackenzie, in 1789, by Richardson and others. 
Four sections seen in the banks of the river are detailed by Richart 
son—(1) at the mouth of Bear Lake River, (2) five miles above the 
mouth of the river, and (3) ten miles above the same point (2nd Exp. 
appendix pp. xix-xxi.) A detailed description of these beds and the 
lignites they contain is again given in the Journal of a Boat Voyage, 
and fossil plants obtained from the shales are figured (vol. i., p. 186.) 
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Fossil plants collected from the same vicinity are also described and 
figured by Prof. O. Heer in his Flora Fossilis Arctica (vols. i. and vi.) 
He describes them as Miocene, though they correspond with those of 
the Laramie of North America, not now regarded as Miocene. (Cf. 
Geology and Resources of the 49th Parallel. Appendix by Sir Wm. 
Dawson and Trans. Royal Soc. Can. vol. i., Sect. iv., p. 31.) 


Great Bear Lake and Vicinity. 


The following notes are chiefly derived from Sir J. Richardson’s 
appendix to the narrative of Sir J. Franklin’s second expedition 
(1825-27) 

The rocks of the south-east extremity of McTavish Bay (the moravish Bay. 
south-eastern arm of the lake) are described as red granites and 
gneisses, forming dome-shaped hills 800 to 1000 feet in height. The 
shores of the point between this bay and McVicker Bay are said by 
Richardson to be low, and his observations taken in conjunction with 
those of Petitot,—who shows the promontary between McVicker and 
Keith bays as composed of limestone,—appear to indicate that the 
point above referred to may be regarded as also underlain by the same 
rock. 

At the mouth of Dease River, at the north-east extremity of the Mouth ofiDease 
lake, Richardson describes the occurrence of hills composed of pur- peer 
plish dolomite in horizontal strata. The brief notes given on these 
rocks, (p. v), seem to show that a small Cambrian outlier may exist 
here, though the prevailing formation of the district is evidently 
Laurentian. 

At Limestone Point, on the north shore of the lake, twenty miles Limestone 

from Dease River, a low range of hills terminates on the Point 
border of the lake in cliffs composed ot light-coloured dolomite, inter- 
stratified with a material which is called (with a mark of interrogation), 
‘earthy greenstone.” The beds dip north-north-west at a high angle. 
These again might be referred to the Cambrian, but on consideration 
of the facts, I am disposed to regard them as more probably belonging 
to the Devonian or Silurian limestone series, elsewhere so widely 
spread in this region. 

The greater part of the north-western and western shores of Great Laramie rocks. 
Bear Lake, together with the low land at the base of Great Bear 
Mountain, which stands on the promontary to the south, appear, 
according to Richardson’s notes, to be formed of rocks referable to 
the Cretaceous or Laramie. He describes slate-clay and shale more 
or less bituminous, plastic and bituminous coal and earthy clay, with 
selenite, pyrites, poor clay-ironstone and efflorescenses of alum and 
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sulphur. At the base of Great Bear Mountain, are bituminous slate 
and slate-clay, holding brown coal. The indications on Petitot’s map, 
however, show that limestone and granite project through the newer 
formations in places, forming the hills in the centre of the promontory 
on the west shore of the lake, as well as Great Bear Mountain. 

An enumeration of boulders seen about Fort Franklin, near the 
outlet of the lake, is given, and it is stated that they have been 
probably derived from the east or north-east. 

At Fort Franklin, bluish slate-clay, probably Cretaceous, occurs. 
The low, uniform character of the country to the north of this place, 
and other remarks made by Richardson, afford reason for the belief 
that similar rocks here probably occupy a tract of considerable 
breadth, both along the shore of the lake, and on Bear Lake River. 

The limestone formation is described as occurring at one place on 
the banks of Bear Lake River, at the rapid. It there “forms part of 
a ridge, which is continued through the country, on both sides of the 
river, (p. xii). The dip is said to be south-west, though the ridge, as 
a whole, is stated to have an anticlinal structure, in the Journal of a 
Boat Voyage, (vol. i, p. 97), and gypsum is associated with the 
limestone. _ 

Other rocks described on Bear Lake River must be assigned to 
the Cretaceous, or possibly in part to the Laramie. At the mouth of 
the river, however, rocks, both of the limestone series and the Cre- 
taceous, evidently occur, the former probably constituting a projecting 
ridge. A hill is described on the north bank of the river, at its mouth. 
composed of limestone rocks similar to those of the ridge at the rapid 
above referred to. Parts of the limestone are saturated with petroleum. 
and petroleum springs were observed by Franklin. 

In Prof. H. Y. Hind’s Assinniboine and Saskatchewan Explorins: 
Expedition, two species of ammonites are described by Meek, and said 
to come from Mackenzie River. In his paper in the Transactions of 
the Chicago Academy of Sciences, previously quoted, Meek refers 
these more definitely to the neighborhood of the Bear Lake River. In 
the collections reported on in this paper, he further notes the existence 
of fragments of an Ammonite and an Jnoceramus from the same vicinity. 
and adds :—‘It is highly probable that these strata belong to the Cre 
taceous system, though some of the upper portions may be of Tertiary 
age.” (p. 72). 

On Bear Lake River, a little below the rapid, a small stream flows 
in from the southward, near the sources of which the Indians procare 
an excellent common salt, which is deposited from springs by natural 
evaporation (lst Exp., appendix p. xiii.) 
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Mackenzie River and vicinity below Bear Lake River. 


The “Great Rapid of the Mackenzie ” is situated about a hundred Great Rapid of 


miles below the mouth of Bear Lake River. The Mackenzie here ‘° 


appears to break though another of the ridges flanking the Rocky 
Mountain system, there being a hill on each bank. The hill to the 
east, Richardson found to be composed of limestones like those else- 
where represented in the district. It is unnecessary to quote his par- 
ticular description of the rocks given in the appendix (p. xxxiii.) 

The sandstones and other softer rocks which appear in and char- 
acterize the banks of the river above this pluce, resume immediately 
below the rapid, and further on hold ironstone concretions and weather 
to columnar forms, Abount forty miles lower down, however, the river 


flows through a narrow defile, the banks of which are described as 


consisting of limestone in highly inclined strata. This place is 
named the “Second Rapid” by Sir A. Mackenzie, and “The Ram- 
parts” by the traders. 


Meek describes fossils collected by Kennicott at The Ramparts with 7, Ramparts 


others obtained by Mr. McFarlane forty miles lower on the river, as 
Devonian, and most probably of about the horizon of the Hamilton 
group. Those from The Ramparts include:—“ A coral having the 
external appearance of Amplexus, but differing in its internal struc- 
ture, Favosites polymorpha, a massive species of Alveolites, a Zaphrentis 
(Z. recta of this paper) Atrypa reticularis, A. aspera, a Rensselaeria ?, 
Cyrtina Hamiltonensis, and a small Spirifer (Martinia) ” (Op. cit, p. 73.) 
From the second locality, the same corals were obtained, together 
with Atrypa reticularis, a Rhynchonella, Orthis Macfarlanei, Spirifer 
(Martinia) Franklinii, and Gyroceras Logani (p. 74.) 


In the geological notes given by Richardson on this part of the goth Devonian 
river, both in’his appendix to Franklin’s second expedition and in his alate 


subsequent Journal of a Boat Voyage, the distinction does not seem to 
be clearly drawn between certain shales interbedded with or attached 
to the limestone series and others which overlie that series and 
are doubtless referable to the Cretaceous. This is also the 
opinion of Prof. Meek. (See his paper above referred to.) From 
a detailed study of all that bears on the subject I am led 
to believe that while the surface of the country generally is here 
composed of Cretaceous rocks, the river in some places cuts down 
to and exposes limestones and “bituminous shales” of the underlying 
series. The scale of the accompanying map is, however, too small to 
admit of the representation of such occasional exposures of the lime- 
stones, even where it is possible exactly to place these. 
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In latitude 66%, about thirty miles below The Ramparts, is a perpen- 
dicular sandstone cliff, about one hundred and sixty feet high, which 
presents the same castellated appearance with that above noted. 
The beds are horizontal, and rest on horizontal strata of limestone. 
(2nd Exp., appendix p.xxxv,) Beyond this point, to “The Narrows,” 
north of which the river divides and becomes estuarine in character, 
several outcrops of sandstone, marl-slate and shale were observed, all 
probably referable to the Cretaceous or Laramie. 

At The Narrows the sandstones are said to contain, ‘“ small, 
rounded, and also sharply angular grains of opaque, white, green and 
blue quartz with grains of lydian-stone and coal.” (J. B. V., vol. i. p. 
222.) These siliceous materials are, in all probability, fragments of 
the cherty beds of the limestone series. Such material forms a great 
part of many of the coarser Cretaceous beds of the Rocky Mountains 
where they have been geologically examined south of the latitade of 
the Peace River. 

The Peel River, which flows into the Mackenzie not far below The 
Narrows, is said to show “ the shale formation in its banks,” (J. B. V. 
vol., i, p. 222), while Isbister mentions that alum-shales occur along it 
to the point at which it leaves the mountains. (Quart. Journ. Geol. 
Soc., vol. xi., p. 511. Journ. Royal Geog. Soc., vol. xv., p. 343.) 

For the region west of the mountains, in this part of their length, 
the only information is included in the annexed note from Prof. Meek’s 
paper :— A few fossils in the collection under examination found by 
the Rev. Mr. W. W. Kirby along Porcupine River {a tributary of the 
Yukon] west of the Rocky Mountains, also indicate the continuation 
or reappearance of these rocks [Hamilton] on the western slope of the 
range, and their probable extension further westward into Russian 
America. The fossils here alluded to are Favosites polymorpha, appa- 
rently two or three species of undetermined turbinate corals, an 
aggregated Cyathophyllum, a Palæocyclus, Atrypa Aenea and Cyrtina 
Hamiltonensis’’ (p. 74). 


Reindeer Hills. Lhe Reindeer Hills, on the east side of the estuarine part of the 


Probable 
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Mackenzie, are described as probably composed of limestone, a speci- 
men of which was collected near their base at one point. The summit 
of one of the hills is, however, said to be of slate-clay and friable sand- 
stone, and the height of the hills being inconsiderable, it is not impro 
bable that they are largely formed of Cretaceous or Laramie roeks. 
(2nd Exp., appendix p. xxxviii.} 

It may be added in this connection that it is quite probable that 
still later Tertiary rocks may occur in the flat country of the lower part 
of the Mackenzie valley. So far, however, no paleontological evidence 
has been obtained of rocks newer than those which are elsewhere in the 
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western part of the continent classed as Laramie, and the informa- 
tion respecting these is so imperfect that it is quite impossible sepa- 
rately to define their area. They are, therefore, on the accompany- 
ing map, included with the Cretaceous under a single colour, a 
reference te some extent justified by the close palæontological approxi- 
mation of the two series. 


Country between Great Slave Lake and the mouth of the 
Coppermine River. 


The following notes, embracing the information available, for the 
‘tract of country above defined, are extracts from or abstracts of 
those given by Richardson in Appendix I., to the narrative of 
Franklin’s first journey (1819-22). The route pursued by the expedi- 
tion is sufficiently indicated on the map by the chain of lakes running 
from Great Slave Lake to the upper part of the Coppermine River, to 
the north of which the river itself was followed. 

Of the country north of the north arm of Great Slave Lake, Groat Slave. 

Richardson writes :—“ The granite formation continued for a consider- Enterprise. 
able distance on our route towards Fort Enterprise, but it contained 
more and more foreign beds as we advanced tothe northward. . . . 
At the mouth of Yellow Knife River, and in Lake Prosperous, mica 
slate prevailed, Between Rocky and Carp lakes, the granite contains 
many beds of mica-slate, and the country is tolerably well wooded” 
{p. 520). “At Carp Lake [lat. 63° 35’] the hills are of lower altitude, 
have fewer precipices, and more rounded summits; the valleys are less 
fertile, contain gravelly soil, and nourish fewer trees. This appears to 
be the commencement of the gneiss, or as it may be termed, in this 
latitude the Barren Ground formation, for it seems to exist throughout 
the great district to the eastward of the Coppermine River, termed the 
Barren Grounds by the Indians.” (p. 520.) 

“The country about Fort Enterprise consists of short and very obtuse Rocks st Fort 
<onical, or sometimes round-backed hills, of moderate elevations, never Are 
disposed in mountain ranges, but entirely unconnected and separated 
from each other by inclined valleys of moderate extent. Their sum- 
mits are almost universally formed of naked smooth rock, and gener- 
ally of a species of durable red granite that has been more than once 
mentioned as composed of well crystallized reddish felspar and grey 
quartz. Large, irregular, but somewhat cubical, fragments of this 
rock are scattered over the surface of the hills, or rest upon their very 
summits, by two or three angular points, as if left exposed there as 
the decay of the less durable material that enclosed them. 

The acclivities of the hills, generally speaking, consist of gneiss 
wrapped in a mantle form, round the granite,” (p. 520.) 
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Following this general description (pp. 522-523), are local details 
respecting the vicinity of Fort Enterprise; granite, micaceous and 
hornblendic gneiss, greenstone, mica-slate and clay-slate, being men- 
tioned. 

Near the middle of Point Lake, lat., 65° 13’ or in the country in this 
immediate neighbourhood, the following rocks are noted by Richard- 
son:—Greywacke passing into greywacke-slate, dark greenish or 
blackish-grey transition clay-slate, having a thick slaty structure, 
greywacke with small imbedded crystals of hornblende, transition 
greenstone, compact earthy greenstone, containing disseminated iron 
pyrites covered with layers of transition greenstone-slate. ‘On the 
north side of the lake, two miles from the encampment, there is a high 
bluff hill with a precipitous side, which seems to consist principally of 
a transition conglomerate. The basis is earthy clay-slate. The im- 
bedded masses have an ellipsoidal form and smooth surface, and are 
from one to two feet in diameter, and appear to consist of the same 
material with the basis, but impregnated with much silica, and not 
showing evident slaty structure. When broken, they present an even 
fine-grained fracture.” (p. 523.) 

Though, in consequence of the terminology in use at the time, 
the above descriptions of rocks are rather indefinite, so much so indeed 
that they might be supposed to represent rocks of the series now 
called Huronian, their connection with the rocks farther down the 
Coppermine, subsequently described, renders it probable that they are 
referable to the continuation of the Cambrian of the Coppermine River. 
If so, they constitute the furthest south-eastern extension of the Copper- 
mine River rocks yet recognized in this particular region. 

With the probable exception of two places, where the older (Lauren- 
tian) rocks appear to come to the surface, the Cambrian rocks seem, 
from Richardson’s description, to occupy the whole region traversed 
by the Coppermine River from Point Lake to the sea. 

The following notes embody the principal recorded observations: — 

Eleven and a half miles on a north-westward course from the last 
mentioned locality, greenish-gray clay-slate occurs. The rocks at the 
west end of Point Lake were then found, for some miles, to consist of 
granite and gneiss, probably Laurentian. The shores of Red Rock 
Lake are characterized by reddish and greenish-grey clay-slates, with 
hills apparently of trap. One of these “bore an exact resemblance 
in altitude and form to Salisbury Craigs, in the neighbourhood of 
Edinburgh.” In latitude 66° 45’ 11”, gneiss and syenite hills were 
again observed on the north bank of the east-and-west reach of the 
river. These, I suppose from the description, to form an eastward 
projection from the large area of these older rocks between the Copper- 
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mine and Great Bear Lake. Beyond this point the rocks noted are as 
follows :—Dark red sandstone ; dark purplish-red compact felspar rock, Cambrian 
with a light reddish and greyish felspar and quartz rock, the low area” 
characterized by these rocks is bounded to the northward, and east- 
ward by a lofty ridge of trap rocks, which constitutes the famous 
Copper Mountains; reddish-grey granular foliated limestone; deep 
red sandstone, grey sandstone composed of grey quartz and felspar, 
pale red sandstone with quartz concretions, greyish-white siliceous 
sandstone with imbedded portions of the pale red kind; greenish 
felspathic trap, greenstone, flesh-red felspar and hornblende in concre- 
tions, with hornblende and amygdules of prehnite, hard wine-yellow 
limestone with thin layers of flint inclining to flinty-slate. 

The above notes, taken in conjunction with Richardson’s description Correspond- 
of the Copper Mountains, appear to show, in so far as lithological Superior ae 
criteria may be depended on, that representatives of both the Animikee a 
and Keewenaw series of the Lake Superior region may occur here. The 
interest attaching to the Copper Mountains is so great as to justify the The Copper 
quotation of the paragraphs referring to them. They are as follows :— 

‘The Copper Mountains appear to form a range running S. E. and 
N. W. The great mass of rock in the mountains seems to consist of 
felspar in various conditions; sometimes in the form of felspar rock 
or clay-stone, sometimes coloured by hornblende, and approaching‘ to 
greenstone, but more generally in the form of dark reddish-brown 
amygdaloid. The amygdaloidal masses contained in the amygdaloid,! oe 
are either entirely pistacite, or pistacite enclosing calc-spar. Scales” 
of native copper are very generally disseminated through the rock, 
through a species of trap tuff, which nearly resembles it, and also 
through a reddish sandstone on which it appears to rest. When the 
felspar assumed the appearance of a slaty clay-stone, which it did 
towards the base of the mountains on the banks of the river, we 
observed no copper in it. The rough and in general rounded and more 
elevated parts of the mountain, are composed of amygdaloid; but 
between the eminences there occur many narrow and deep valleys, 
which are bounded by perpendicular mural precipices of greenstone, 

It is in these valleys, amongst the loose soil, that the Indians search for Mode of oscur- 
copper. Amongst the specimens we picked up in these valleys, were wae 
plates of native copper; masses of pistacite containing native copper ; 

of trap rock with associated native copper, green malachite, copper 

glance or variegated copper ore, and iron-shot copper green; and of 
greenish-grey prehnite in trap, (the trap is felspar, deeply coloured with 
hornblende), with disseminated native copper: the copper in some speci- 

mens was crystallized in rhomboidal dodecahedrons. We also found 

some large tabular fragments, evidently portions of a vein consisting 
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of prehnite, associated with calcareous spar, and native copper. The 
Indians dig wherever they observe the prehnite lying on the soil, 
experience having taught them that the largest pieces of copper are 
found associated with it. We did not observe the vein in its original 
repository, nor does it appear that the Indians have found it, but 
judging from the specimens just mentioned, it most probably traverses 
felspathose trap. We also picked up some fragments of a greenish-grey 
coloured rock, apparently sandstone, with disseminated variegated 
copper ore and copper glance; likewise rhomboidal fragments of white 
calcareous spar, and some rock crystals. The Indians report that they 
have found copper in every part of this range, which they have 
examined for thirty or forty miles to the N. W., and that the Esqui- 
maux come hither to search for that metal. We afterwards found 
some ice chisels in possession of the latter people, twelve or fourteen 
inches long, and half an inch in diameter, formed of pure copper.” 

“To the northward of the Copper Mountains, at the distance of ten 
miles, in a direct line, a similar range of trap hills occurs, having, 
however, less altitude. The intermediate country is uneven, but not 
hilly, and consists of a deep sandy soil, which, when cut through by 
the rivulets, discloses extensive beds of light-brownish red sandstone, 
which appears to belong to the new red sandstone formation*. The 
same rock, having a thin, slaty structure, and dipping to the north- 
ward, forms perpendicular walls to the river, whose bed lies a hundred 
and fifty feet below the level of the plain. . . . Beyond the 
last-mentioned trap range, which is about twenty miles from the sea, 
the country becomes still more level, the same kind of sandstone con- 
tinuing as a subsoil. . . . A few ranges of trap hills intersect 
this plain also, but they have much less elevation than those we 
passed higher up the stream. The river, in its section of the plain, 
as far as Bloody Fall, presents alternately cliffs of reddish sandstone, 
and red-coloured slaty indurated clay or marl, and shelving white 
clay banks. At Bloody Fall, the stream cuts through a thick bed of 
dark purplish-red felspar rock,f similar to that observed at the Rocky 
Defile [about fifty miles further up the river to the southward] and 
associated, as at that place, with a rock composed principally of light 
red felspar and quartz, but which is probably a species of red secondary 
granite.” (1st. Exp., pp. 528-530). 


* The undeveloped condition of the science of geology at the date at which Richardson wrote, 
led him to refer various rocks, on lithological grounds alone, to the New and Old Red Sandstone 
formations. He describes the rocks of the Coppermine series, here collectively referred to the 
Lower Cambrian, under the heads of Transition rocks, Old Red Sandstone, and New Red Sand- 
stone. (lst Exp., p. 536). 


+ In the appendix to Franklin’s Second Expedition (p. xlix). Richardson saya he found this 
rock, on closer examination, to be greenstone, weathering rusty-brown. 
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A rolled piece of chromic iron was picked up on the banks of the chromic iron. 
Coppermine River by Dr. Rae, when accompanying Sir J. Richardson, 
in his search expedition in 1848. (J. B. V., vol, i., p. 327.) 

For additional facts on the vicinity of the mouth of the Coppermine, 
see the notes on a subsequent page, under the heading Arctic Coast. 


Route from Great Slave Lake north-eastward by Clinton-Golden and 
Aylmer Lakes and the Great Fish River to the Arctic Coast. 


The rock specimens collected by Captain Back on this route, and Laurentian 
reported on by Dr. Fitton (Arctic Land Expedition, p. 547 et seq.); outliers. 
are all referable to the Laurentian, being different varieties of granite 
and gneiss. Two of the specimens were obtained on the shores of the 
inlet into which the Great Fish River discharges. Dr. Fitton, however, 
from Back’s notes and observations, finds reason to believe that an 
area of rocks of the Coppermine River series occurs about Lake 
Beechy. The direction of the ranges of rough hills in that vicinity is 
_ north-west by south-east, and the strike of the rocks composing them 

may, therefore, be supposed to be the same with that of the rocks of 
Bathurst Inlet, near the mouth of the Coppermine, with which they 
are possibly continuous. The “trap formation,” mentioned by Back, 
as seen near the mouth of the river (p. 372), evidently refers merely 
‘to a step-like contour of the rocky surface. 
Samuel Hearne gives an account of the great tract of otherwise Hearne’s 
narrative 
unexplored country which lies between Back’s route, above mentioned, 
and the west shore of Hudson Bay north of Fort Churchill, but very 
little can be gathered from his narrative with regart to its geological 
features. He states, indeed, that :—‘“The land throughout the whole 
track of country is scarcely anything but one solid mass of rocks and 
stones, and in most parts very hilly, particularly to the westward, among 
the woods.”* 
This description, with other incidental remarks in the narrative (such 
as the abundance of islands in some of the lakes, recalling a feature 
almost universal in the lakes of the Laurentian country), may, so far 
as it goes, be taken to indicate that the region is chiefly or entirely 
composed of Archæan rocks—the “Barren Ground formation” of 
Richardson. There is certainly nothing on record to warrant a belief yy great 
in the existence of a great tract of limestone rocks (Silurian), such as Pilurian area. 
is shown on Isbister’s map in this district and in which he is followed 
by Prof. J. Marcou, in his Carte Géologique de la Terre, (1875.) 
Neither is there anything in Back’s narrative or Fitton’s appendix to 


* A Journey from Prince-of-Wales Fort, in Hudson’s Bay, to the Northern oman, Dublin, 
1796. p. 827. 
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bear out Isbister’s statement (made on that authority) that lime- 
stone exists along the lower part of the Great Fish River. This mis- 
conception has probably arisen from the mention of limestone debris 
on one of the islands in the inlet at the mouth of the river. Ander- 
son’ report, of his subsequent traverse by the Great Fish River when 
in search of Sir J. Franklin, affords no geological information, and 
the same may be said of Lieut. Schwatka’s narrative of his expedi- 
tion from Hudson Bay to King William Land (1879-80.) Additional 
confirmation of the belief that the region between the Great Fish 
River and Hudson Bay is largely or entirely composed of Archæan 
rocks, is afforded by what is known of the west coast of Hudson Bay, 
the facts in connection with which are noticed on a subsequent page. 


Arctic Coast, west of the Mackenzie River. 


Our knowledge of this region is very imperfect. On Petitots 
map, the mountains immediately west of the mouth of Peel River, 
are marked as schist, while those to the south are said to be of 
limestone. The rocks thus classed as schist are probably referable to 
the same series with those of the Richardson and Buckland chains, 
referred to below. 

The Arctic coast, west of the Mackenzie, to longitude 148°, was ex- 
plored by Franklin. The shore is described as low, but a short dis 
tance inland, there is 4 range of mountains running nearly parallel to 
it, comprising, from east to west, the Richardson, Buckland, British 
and Romanzoff chains. The low land, at least as far as the west end 
of the Richardson chain, is probably underlain by Cretaceous or 
Laramie rocks, continuous with those of the Mackenzie basin, as beds 
of lignite were observed at Garry Island, off the mouth of the Mac 
kenzie, and near the Babbage River, opposite the west end of the 
Richardson chain. There is, however, nothing to indicate that these 
rocks terminate to the west at this place. (2nd Exp., appendix, p. 
XXiii.) 

Franklin collected a number of specimens from Mount Fitton, in the 
Richardson chain and Mount Conybeare, in the Buckland chain. These 
are described in some detail by Richardson as greywacke-slates, vary- 
ing in colour and texture. The mountain range is believed by him to 
consist of “transition rocks” (2nd Exp. appendix, pp. xxvi-xxvii.) It 
is coloured as Cambrian on the present map, though with considerable 
uncertainty. The rocks referred to do not seem to resemble those of 
the Coppermine River series. 

From Franklin’s furthest point, the coast was subsequently (1837) 
explored by Messrs. Dease and Simpson. It was found by them to be 


œawson.] NOTES ON NORTHERN GEOLOGY. 29 R 


uniformly low, with cliffs of frozen clay and sand, affording some reason 
for the belief that soft rocks, such as those of the Cretaceous or Lara- 
mie, run continuously along it. There appears to be, on this coast, a 
very remarkable absence of boulders or travelled blocks, as Simpson 
particularly notes a single angular mass of dark-coloured granite as 
the first and only rock seen by him. (Narrative of the Discoveries on 
the North Coast of America, etc., p. 149.) 


Arctio Coast AND ADJACENT Lanps East oF THE MACKENZIE 
ro Hupson Bay. 


Continental Shore from Mackenzie River to Boothian. Peninsula. 


From Sir J. Richardson’s description of the rocks along this coast, Pretsceous and 
for about 270 miles east of the Mackenzie, or to the promontary of 
Cape Parry, they are referable, with little doubt, to the Cretaceous, 
or to that formation in conjunction with the superposed Laramie 
series. 

In the bay west of Cape Bathurst, cliffs of sand and slaty clay are 
noted. The extremity of Cape Bathurst is composed of cliffs of slaty 
clay, which, when dry, has a light bluish-grey colour. East of the 
Cape are beds of‘ alum-shale ’ said to resemble that of Great Bear Lake, 
previously referred to. At Point Trail, in this vicinity, cliffs or hori- Burnt shales. 
zontally bedded “bituminous alum-shale” of a brown colour and 
interspersed with crystals of selenite and ironstone concretions, had 
been on fire. “The burnt clays, variously coloured, yellow, white, 
and deep red, give it much the‘appearance of the rubbish of a brick- 
field,” (2nd Exp., appendix, pp. xli-xliii.) 

The circumstances here met with, apparently, exactly reproduce 
those presented by similar shales of the Fort St. John group (Cre- 
taceous) on the Smoky River, a tributary of the Peace. (Report of 
Progress, Geol. Survey of Canada, 1879-80, p. 57 B.) 

Slate-clay is again noted in cliffs at several points further east, to 
the bottom of Franklin Bay, and at one place, the shaly strata were 
actually observed to be in a state of combustion. (2nd Exp. appendix, 
p. xliii.) 

In his subsequent Journal of a Boat Voyage (vol. i., p. 270), Richardson's 
Richardson remarks of Cape Bathurst:—“I believe that this pro- 
montary, from its northern part to the bottom of Franklin Bay, is the 
termination of the sandy and loamy deposit and bituminous shale, 
which, throughout the whole length of the Mackenzie rests on the 
sandstone and limestone beds so frequently noted in the preceding 
pages, and fragments of which may be traced among the alluvial islands 
in the estuary of the Mackenzie, and in Liverpool Bay.” (Cf. Bell, 
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on Cretaceous rocks overlying Devonian limestones on Athabasca, 
Report of Progress, Geol. Survey of Canada, 1882-84, p. 14 cc.) It 
should be stated, in connexion with this district, that Petitot remarks, 
in a general way, that the country between the Anderson River (north 
of Great Bear Lake), and the Arctic coast, is granitic, with sandy and 
calcareous masses here and there overlying it (Bul. Soc. Géog., Paris, 
vol. x.,p. 175). He also marks granite on his map, as occurring in two 
places near the coast between the mouth of the Mackenzie and Franklin 
Bay. It is thus possible that the area of Cretaceous rocks, in this vicinity, 
may not be so extensive or continuous as it is represented on the 
accompanying map, The continuous outcrop of limestone drawn 
between the Laurentian and Cretaceous rocks from the Mackenzie to 
Parry Peninsula, is scarcely more than hypothetical, as indeed the 
regularity of the outline given to it, will at once suggest to any geolo- 
gist. Hamilton group fossils have, however, been described by Meek 
from collections made by McFarlane, at localities on the Anderson 
River, situated about a hundred and fifty miles in a north-eastward 
direction from The Ramparts of the Mackenzie (Op. cit., p. 75). It 
must further be noted that notwithstanding the recognised value 
of Petitot’s geographical work, the geological indications given 
by him—as judged by comparison with those of Richardson, where 
both refer to a single locality—must be accepted with great reserve. 

Cape Parry, on the Arctic coast, and the promontary, or peninsula, 
of which it is the apex, appears to be composed entirely of limestone, 
yellowish-grey and brownish dolomite being most abundant. Where 
noted, the dip of these rocks is at low angles northward. The strata 
are compared by Richardson to those of The Rock by the River's 
Side on the Mackenzie, and to the limestones of Winnipeg Lake, and 
are doubtless either Devonian or Silurian in age. (2nd Exp., appendix, 
p. xliv.) 

East of Cape Parry, for over seventy miles (Cape Lyon to Point 
Tinney), ‘the rocks forming the coast line are slate-clay, limestone, 
greenstone, sandstone and calcareous pudding-stone,” and are recog- 
nized by Richardson as belonging to a formation differing from that 
met with further west. (2nd Exp., appendix, p. xlv.) Naked ridgesof 
trap rocks are mentioned in some places, and splintery reddish lime 
stone, slate-clay and limestone interstratified, compact bluish-black 
limestone and other rocks are described, the dips observed being gene- 
rally to the north-eastward. Though the notes are rather imperfect 
for this part of the coast, it is believed to be occupied by an exten- 
sion of the Cambrian rocks of the Coppermine, possibly with outliers 
of the Silurian or Devonian limestone in some places. 
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In his Journal of a Boat Voyage (vol. i., p. 283) Richardson makes 
the following additional important remarks respecting this portion of 
the seaboard :—‘“ The quartz-rock beds acquire occasionally a pista- 
chio-green colour, as if from the presence of epidote. A similar stone 
occurs at Pigeon River on the north shore of Lake Superior; and the 
limestones and sandstones of the latter district, with their associated 
trap rocks, as at Thunder Mountain [now classed as Animikie] corres- 
pond in most respects with those between Cape Parry and the Copper- 
mine River.” It may be observed, that in the narrative from which 
the above is quoted, Richardson does not distinguish so clearly between 
the probably Cambrian rocks and the horizontal limestone series, as in 
his appendix to Franklin’s Second Expedition, while many of the 
geological notes given are evidently extracts from that appendix. 

Beyond the district above described, from Point Clifton to Cape Silurian or 
Hearne, in Coronation Gulf, “The whole coast consists of a formation limestones. 
of limestone precisely similar to that which occurs at Lake Winnipeg 
and Parry’s Peninsula.” (2nd Exp., appendix p. xlvii.) Thestrata are 
said to be nearly horizontal. 

On Rae River, which flows into Coronation Gulf from the west near Rae River. 

the mouth of the Coppermine, limestone, bluish-grey quartz-rock and 
high cliffs of “basalt” are described from specimens and notes 
obtained by Dr. Rae, who ascended the river for about twenty miles 
in 1849. Among the limestone and quartz-rock, Dr. Rae discovered . 
layers of “ asparagus-stone or apatite, thin beds of soap-stone, and fale ve 
some nephrite or jade.” In this connection Richardson farther adds :— 
“From the similarity of the various rocks associated in this quarter, 
to those occurring at Pigeon River, and other parts of the north shore 
of Lake Superior, I am inclined to consider that the two deposite belong 
the ds geological era, both being more ancient than the Silurian 
series.” (J.B. V., vol. i., p. 312.) 

Near Rae River and Richardson River, immediately to the north. | Basaltio 
west of the mouth of the Coppermine, and also on the western side 
of the Coppermine River, Richardson describes a series of lines of 
“basaltic” cliffs. ‘All these precipices face towards the south, 
south-east, or east-south-east, and radiate between west ‘and south- 
south-west from a point in Coronation Gulf, at which they would meet 
if prolonged. (J. B. V., vol. i., p. 316.) | 

A notice of the rocks near the mouth of the Coppermine and of the Rocks between 
Copper Mountains has already been quoted from the narrative of and Great "Great Bear 
Franklin’s first journey. Nothing material is added to this by the ™** 
observations in his second journey, but notes are there given of the 
rocks of the Barren Grounds between the mouth of the Coppermine 
and Dease Bay on Great Bear Lake. Rocks of the Coppermine River 
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series are described as extending westward to the height of land and 
consist chiefly of purplish, grey-spotted sandstone and conglomerate. 
(Appendix p. 1.) So far as noted, the western slope appears to be com- 
posed of “ granite ” and “ porphyry.” 

Eastward from the mouth of the Coppermine, the rocks of the coast 
and small islands [ying off it, are described in the narrative of Frank- 
lin’s first journey as similar to those of the Coppermine River, as far 
as Cape Barrow. It is unnecessary to enumerate them in detail 
From what is said, the strike of the beds is probably nearly east-and- 
west on this part of the shore. Cape Barrow is undoubtedly Laurentian, 
being formed of red and grey granite, which rises in rough mountains 
1500 feet in height, and is associated with gneiss. The gneissic rocks 
are said to form a ridge, which runs southward at some distance from 
the west shore of Bathurst Inlet, but parallel to it, and is cut by 
Hood’s River about fifteen miles above its mouth. The tract betweer 
the shore and this ridge is again evidently occupied by the Cambrian 
rocks, which are exposed in the lower part of Hovd's River, and con- 
sist of trap and clay-slate. 

At Galena Point, fourteen miles south of Cape Barrow, on Bathur 
Inlet, a narrow vein of pure galena was observed traversing gneissic 
rocks. (1st Exp., p. 531.) 

The shores of Bathurst Inlet generally are described as consisting 


Gambrian and partly of the rocks here assigned to the Cambrian, partly of granite 


and gneiss, the limits of the two series being noted with considerable 
precision. The islands in the inlet consist entirely of the Cambrian 
rocks, and these also compose both sides of Melville Sound, * though 
the gneiss formation again appears to the eastward, at the head of the 
sound. 

From Bathurst Inlet, the route travelled by Richardson on his 
return journey diverged from Hood’s River about fifty miles from 
its mouth, and ran south-westward to Point Lake and Fort Enterprise. 
After reaching the gneissic ridge above mentioned as crossing Hood’ 
River, the rocks observed were entirely gneissic or granitic. (Ist 


tet Exp. p- 534.) 
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In 1838-39, Messrs. Dease and Simpson explored the coast eastward 
from Franklin and Richardson’s farthest point on Melville Sound, w 
beyond the mouth of Great Fish River, connecting there with the 
surveys of Ross. The geological notes given by Simpson, are, unfor- 
tunately, very meagre. His description of the coast, however, with 
the statement that the prevailing rock at Cape Alexander is a conglon- 





* The eastern arm of Bathurst Inlet, not the large sheet of water known hy the same nam 
in the northern archipelago. 
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erate, while the sides of ravines are of red sandstone, (Narrative of the 
Discoveries on the North Coast of America, etc. p. 297), and the name 
Trap Point, applied to a place a few miles further east, leads to the 
belief that the Kent Peninsula, (south side of Dease Strait), forming 
the northern part of the continent in this region, is occupied by a 
continuation of the rocks of the Coppermine River series. Further 
east, the coast loses its bold character, and becomes low and stony, 
with a very irregular outline, and a fringe composed of innumerable 
little rocks, having a ‘‘striped and variegated appearance,” (p. 364) 
and probably gneiss. Further on, granite is mentioned as forming 
the coast-line, which it appears probable may, with little doubt, be 
referred mainly or entirely to the Archean. The western edge of the 
limestone formation occurs on this coast, at Cape Selkirk, east of the 
inlet into which the Great Fish River flows. East of Cape Selkirk, the 
country is described as a “flat, barren, limestone tract.” (p. 376). 


Islands Adjacent to the Coast. 


Montreal Island, in the inlet at the mouth of Great Fish River, is Montreal 
invested with a melancholy interest in connection with the fate of Hand 
members of Franklin’s last expedition. It consists evidently of Lauren- 
tian rocks, the following being the description given of it by Prof. 
Haughton, in his Appendix to M‘Clintock’s Narrative uf the Discovery 
of the Fate of Sir John Franklin." The granitoid rocks, which every- 
where in the Arctic Archipelago, underlie the Silurian limestones, 
appear at Montreal Island as a gneiss, composed of bands of felspar 
(pink) and quartz (one-quarter inch thick), separated by thin plates, 
composed altogether of black mica; the whole rock exhibiting the 
phenomena of foliation in a marked degree.” On page 209 of the 
same volume, M‘Clintock notes that the stratification runs north-and- 
south, very regularly, and is nearly vertical. 

What is known of the geology of Wollaston, Victoria and King- 
William lands, may here appropriately be added, in connection with 
the description above given of the adjacent part of the continental 
shore. 

Red sandstone is mentioned by Simpson as occurring at one place victoria and 
on the south shore of Victoria Land, north of Dease Strait, (Narrative ae 
of the Discoveries on the North Coast of America, etc.), but it remains 
uncertain from this notice whether it should be referred to the base of 
the Silurian or to the Coppermine River series. This point is, however, 
probably exceptional in its character, as Dr. Rae, who explored the 
entire south coast of Wollaston Land, with the south part of the east 
coast of Victoria Land, notes limestone rocks, or a low shore composed of 
limestone nae almost everywhere, rendering it probable that the 





Information 
furnished by 
Dr. Rae. 


King- William 
Land. 


Erratics. 


Boothian 
Peninsula. 


34 R GEOLOGICAL SURVEY OF CANADA. 


strait separating these northern lands from the continent, also con- 
stitutes, for a great part of its length, the dividing line between the 
newer and older rock series. (Cf. Journ. Royal i Soc., vol. xxii, 
1852, pp. 73, 82). 

In letters received from Dr. Rae since the above was written, he 
confirms the indications derived from his paper in the Geographical 
Society's journal, as to the universality of the limestome forms 
tions along the south shore of Victoria and Wollaston lands, and 
states that the beds are nearly horizontal, and contain few or no fossils 
The islands along the coast are, however, said to differ in character. 
being composed of gneiss or granitoid rocks. Some of these observed 
by him, are, probably, from his discription, amygdaloids. He adds 
that in the channel between Victoria Land and the main shore, oppo- 
site Cape Alexander, in lat. 69° N., long. 106° W. (approximatively), 
there are some rocky islete, composed of a remarkable conglomerate. 

The northern part of King-William Land, with Matty Island to the 
east of it, are described by Sir John Ross as of limestone. (Narrative 
of a Second Voyage in search of a North-west Passage, etc.) Simpson 
states the eastern part of the south shore to be also of limestone (Op. 
cit., p. 379.) and Haughton dealing principally with the results of 
M‘Clintock’s voyage, writes as follows:—“The east side of King- 
William Island, though composed of Silurian limestone like the rest 
of the island, is strewed with blocks of black and red micaceous gneis. 
like that of Montreal Island, and black metamorphic clay-slate, in 
which the crystals of mica are just commencing to be developed. It 
is probable that the granitoid rocks appear at the surface, somewhere 
to the eastward of this locality.” (Appendix to M‘Clintock’s voyage’. 


Boothian and Melville Peninsulas and Vicinity. 


Numerous excellent, though brief notes on the geology of the east: 
ern and south-western coasts of the Boothian Peninsula, occur in Si 
John Ross’ remarkable narrative above referred to. From these we 
learn that the eastern shore is composed of limestone to Port Logan 
(lat. 71° 21’) where a high range of hills,—which is seen at a distance, 
estimated at thirty miles inland at Creswell Bay (farther north) and 
runs north-and-south,—impinges on the shore, and was found to consist 
of granitoid and gneissic rocks. Thence southward, from notes given 
in the body of the narrative, a narrow border of limestone may skirt 
the shore to about lat. 70° 35’, though the geological appendix does not 
make any mention of this. Further south, the granitoid and gneissit 
rocks exclusively form the coast line and adjacent islands to Lord 
Mayor’s Bay, where Ross’ observations connect with those of Dr. 
Rae, subsequently detailed. In Agnew River, on this coast, copper 
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ore was found by Ross, and massive beds of trap are mentioned in the 
appendix as occurring in the Saumerez River, though this is included 

in the area of country generally characterized by granite. The narrow Limestone 
neck of the Boothian Peninsula, which was crossed by Ross on several wtliers on 
linea, is, from his description, composed of granitic rocks, with some 
outliers of limestone. One of these, definitely mentioned in the narra- 

tive but not in the geological appendix, is shown on the present 

map. On the coast of the mainland west of the isthmus, the lime- 

stone formation is found resting on the granites at Lake Wittersted. © 
North-westward from the isthmus, the south-west coast of Boothia, 
presents a range of granitoid hills, running northward, but becomes 
fringed by a low border of limestone near Cape Isabella, and this 
increases in width to the north, till an extensive flat limestone region 

is found in the vicinity ofthe magnetic pole. 

The following description of the rocks of the vicinity of Bellot Bellot Strait. 
Strait, atthe northern extremity of the Boothian Peninsula, is from 
Prof. Haughton’s appendix to M‘Clintock’s voyage :— 

‘ Bellot’s Straits, lat. 72° N., separate North Somerset from Boothia prof. Haugh- 
Felix. The ‘ Fox’ expedition wintered here in 1858, and had abun- os 
dant means of ascertaining the geological structure of the neighbour- 
hood. The junction of the granitoid and Silurian rocks occurs in these 
straits, the low ground to the east being horizontal beds of Silurian 
limestone, while on the west the granite hills of West Somerset rise to 
a height of 1600 feet above the narrow straits. The granite is here of 
three varieties : — 

“a, Blackish-grey fine grained, gneissose granite, composed of 
quartz, white felspar, and large quantities of fine grains and flakes of 
hornblende, passing into black mica. The gneissose beds of this 
granite dip 13° S.E. 

“6. A red granite, graphic texture, compused of quartz and red 
felspar, coarse-grained. 

‘y. Syenite, composed of honey-yellow felspar and hornblende, in 
very large crystals, the felspar passing into red and pink, and the 
whole rock mass penetrated by veins of the same material, but fine- 
grained. This variety of igneous rock was met with principally at 
Pemmican Rock, western inlet of Bellot’s Straits. Large quantities of 
hornblende are also met with at Leveque Harbour, Bellot’s Straits, 
composed of facetted crystals agglutinated together in large masses, 
forming a crystalline, hornblendic gneiss.” 

It is to be noted that Prof. Haughton’s geological map does not, in Go 

chæan axis 
the vicinity of Bellot Strait, entirely agree with the indications given of the 
in M‘Clintock’s narrative, on page 311 of which it is stated (in travel- 
ling northward on the west coast of Boothia), “we passed from lime- 
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stone to granite in lat. 71° 10’ N. Hore the land attains a considerable 
elevation. In the hollows of the dark, granite rocks we found abun- 
dance of water,” etc. On the detailed map of the strait, accompany- 


' ing M‘Clintock’s narrative, its south shore is also marked as con- 


sisting of “irregular granite hills” (see also pp. 182, 189 and 230 
for additional particulars on the outline of the granitoid rocks). The 
error above referred to is also pointed out by Prof. Marcou in his 
Explication d’une Second Edition de la Carte Géologique de la Terre, 
p. 130. The above observations, taken in connection with those of 
Ross, and including not only the actual notes on rocks, but also the 
trend of the mountains and other circumstances detailed, leave it 
scarcely doubtful that the granitic and gneissic rocks of southern 
Boothia connect with those of Bellot Strait, and form the axis of this 
remarkable projection of the continent, in the manner shown on the 
map accompanying these notes. 

From observations made by Dr. Rae, while engaged in his well 
known and remarkable exploration of the southern shores of the Gulf 
of Boothia, and detailed in his Narrative of an Expedition to the 
Shores of the Arctic Sea, we learn that Rae Isthmus and both shores 
of the Gulf of Boothia, northward nearly to latitude 70°, (with the 
exception of Simpson Peninsula, and possibly of one other locality), 
are composed of Archean rocks. Granite is mentioned as occurring 
in situ in several places, and among specimens brought back are gneiss, 
mica-slate, granite, quartz-rock and hornblende-slate. It is possible 
that rocks both of the series now recognized as Laurentian, and that 
classed as Huronian, exist in this region. A specimen of lead ore was 
found on a hill in lat. 69° 13’ 14” on the west side of the gulf, (Op. cit. 
p. 115). 

The whole of the Simpson Peninsula, above referred to, is probably 
composed of Devonian or Silurian limestone. At Keith Bay, on its 
south side, Rae remarks,—‘‘ Since passing Colville Bay the coast has 
become much lower and more level, giving every indication of a lime 
stone country,” (p. 107), and in crossing the narrow part of the penin- 
sula, he observed limestone in place. (p. 108). In returning round 
the outer end of the same peninsula, he again notes its low, flat char 
acter, (p. 131), and on one of the maps accompanying the Arctic Blue 
Book of 1885, it is marked as “ flat limestone country.” 

The second exceptional point on the shores of the gulf, is on the 
east side, in latitude 68° 27’, where precipitous cliffs of trap are men- 
tioned by Rae, (p. 160). This rock may, however, be one of those of 
the Huronian series, or possibly even a dyke or intrusive mass cutting 
the Laurentian. 
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The region explored by Parry in his Second Voyage in Search of 4 Melville 
North-west Passage, (1821-23), included the northern extremity of} 
Southampton Island, with the entire west coast of Melville Peninsula 
and Hecla-and-Fury Strait at its northern extremity. The geolog- 
ical specimens brought back were examined by Prof Jameson, and the 
detailed maps of the expedition include indications of the character 
of the rock, at so many places, as to afford the means of tracing the 
geological outlines with very considerable accuracy. Granitic and 
gneissic rocks occupy the whole southern part of the east shore of 
Melville Peninsula, and are continued northward behind a low tract of 
limestone country, forming a range of mountains in the centre of the 
peninsula, to Hecla-and-Fury Strait. They also form the south shore 
of this strait, and most of the islands in it, and apparently the whole 
eastern shore of the adjacent south part of Cockburn “ Island,” (since 
shown by Dr. Boaz to form a part of Baffin Land). The western part 
of the same shore is marked as consisting of sandstone, probably of 
the kind designated ‘Old Red Sandstone, or red greywacke,” by 
Jameson. It may be assumed to represent the red sandstones, else- 
where mentioned as so commonly found in the Arctic islands, at the 
base of the Silurian. 

The rocks referred above, in a general way, to the Archean, Rocks and 
probably include areas of Huronian. Jameson mentions as among FRE by 
tho prominent varieties of rocks derived from this region, ‘ Granite, 7*™°°™ 
gneiss, mica-slate, clay-slate, chlorite-slate, primitive-trap, serpentine, 
limestone and porphyry.” In association with these the following 
minerals occur :—“ Zircon and beryl, also precious garnet, actinolite, 
tremolite, diallage, coccolite, rock crystal, calc-spar, rhomb-spar, 
asbestos, graphite or black lead, specular iron ore, magnetic iron ore, 
chromic ore or chromate of iron, titanic iron, common and magnetic 
iron pyrites.” Some of the “transition rocks,” noticed by Jameson, 
should probably also be classed with the Archean, and in addition to 
several of the minerals above mentioned, in these were found tour- 
maline (schorl) and molybdenite. (Narrative of Discovery and Ad- 
venture in the Polar Seas and Regions, by Professors Leslie, Jameson, 
and Hugh Murray, 1830.) 

The northern extremity of Southampton Island, as shown by Parry North-east 
in the volume above referred to, consists of granitic and gneissic rocks, Southampton 
which may be regarded as Laur entian, though limestones form the oes 
country toward the west shore, at the head of Duke-of-York Bay. 
Captain Back, who, during the winter of 1836-37, was beset in the ice, 
and drifted slowly south-eastward along the whole north-east shore of 
Southampton Island, describes it as generally high, rough and moun- 
tainous, At two places at which ho landed, he notes the rocks as 
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granite, adding that the rocks of one locality were “striated granite.” 
(Narrative of an Expedition in H. M.S, ‘Terror,’ pp. 131, 1&9.) It 
may thus be assumed that this coast is in general Archean, though the 
mention of lower, rounded hills at two places, said to indicate a “ differ- 
ent formation,” leads to the belief that outlying areas of limestone 
occur on it. 

_ Sea horse Point, forming the east cape of Southampton Island, is 
described by Lyon as high, in his Narrative of an Unsuccessful Attempt 
to reach Repulse Bay (1824), p. 51, while the coast to the south and 
west, with the entire west coast of the island, so far as seen by him and 
by Middleton (1741), is low and shingly with flat limestone rocks. Cape 
Fullerton, on the continental shore to the west, is said, by Lyon, to be 
composed of “rugged red and grey granite rocks, with the strata 
running in a north-west direction.” (Op. cit., p. 88.) 

On the portion of the west coast of Hudson Bay, to the north of Fort 
Churchill, besides the above allusion, we have a number of brief notes 
by Dr. Rae, who traversed it on his outward and return journeys to 
Repulse Bay, and describes it in his work already referred to. Of Dr. 
Rae’s notes, the following summary may be given :—At forty miles north 
of Churchill, the land becomes much lower than at that place, and the 
coast so flat that it was necessary, with boats, to keep six to eight 
miles off it (Op. cit. p. 20.) The coast preserves the same low char- 
acter northward as far as Cape Esquimaux, in about latitude 61°, 
beyond which, in Nevill’s Bay, the “shore becomes steep and rugged, 
the whole coast being lined with bare primitive rocks” (p. 24.) 
Between this point and Repulse Bay, in the course of the two journeys 
above referred to, granite and gneiss were observed in a number of 
places, and no mention is made of other rocks in situ, though among 
specimens collected, and reported on by Prof. Tennant in the appendix, 
hornblende- and mica-slates and chloritic and talcose slates are noted. 
On an island near the south shore of Ranken Inlet, Rae “ picked up some 
specimens of copper ore, but the ore did not appear to be abundant.” 


Huronian rocks Dr. Rae’s observations would thus appear to place the probable 


northern limit of the limestone formation, which borders the weet coast 
of Hudson Bay to the southward, near Cape Esquimaux. It must be 
added, however, that from specimens given to and reported on by Dr. 
Bell, in the Annual Report of the Geological Survey for 1885 (p. 19 pp.). 
the coast north of Cape Esquimaux appears td be by no means entirely 
composed of Laurentian rocks, as he is inclined to refer the majority 
of these specimens, on lithological grounds, to the Huronian formation. 
Marble Island, lying off this coast, is further described by Dr. Bell, 
from actual inspection, as consisting of light-coloured, fine-grained 
quartzite, associated with glossy mica-schists. 
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Northern Continental Shore, East of Hudson Bay, with Baffin Land. 


Dr. R. Bell, of the Canadian Geological Survey, has made several Reports by 
expeditions to Hudson Bay, the reporta on which, together with his Om 
observations in Hudson Strait and the coast of Labrador, have afforded 
the greater part of the information employed in indicating the geological 
character of the part of the continental shore east of Hudson Bay, with 
the north shore of Hudson Strait. It is considered unnecessary to 
summarize the portions of the reports mentioned which bear on these 
coasts, as they have already been published by the Survey. The follow- 
ing may be consulted in this connection :—Report on Explorations 
of the East Coast of Hudsen Bay, 1877-78 ; Report on Hudson Bay and 
some of the Lakes and Rivers lying to the West of it, 1879-80; Obser- 
vations on the Geology, Mineralogy, &c., of the Labrador Coast, 
Hudson Strait and Bay, 1882-84; Observations on the Geology, Zoo- 
logy, &c., of Hudson Strait and Bay, 1885; The Geology of Hud- 
son Bay and Strait; Report of the Hudson Bay Expedition of 1885; 

Marine Department, Ottawa. 

In the Transactions of the Geological Society, vol. ii. (1814.) Rev. steinhauer on 
Mr. Steinhauer describes a number of specimens sent by the Moravian ve 
missionories from the Labrador coast, and gives localities for labra- 
dorite, and for the soapstone used by the Eskimo : in making lamps, 
etc. 

The rocks described as the Manitounuck formation (Lower Cam- Hudson Strait 
brian) by Dr. Bell, are largely developed in the vicinity of Richmond brie 
Gulf, on the east side of Hudson Bay, but are not known to extend 
northward to the southern limit of the accompanying map. From his 
observations on the northern part of the east coast, Dr. Bell considers 
it probable that rocks of the Laurentian system extend southward 
from Cape Wolstenholme to Mosquito Inlet (Report last cited, p. 

61), while Nottingham and Digges islands, together with both shores 
of Hudson Strait, so far as examined, were found to consist of the 
same rocks. With the possible exception of part of the north shore of 
Nachvak Inlet, which may be Huronian (see Report 1882-84) the 
rocks of the Labrador coast, wherever observed, are also referred to the 
Laurentian, gneiss of varied texture being here, as elsewhere, the pre- 
vailing material. As confirmatory of the entirely Laurentian char- 
acter of the northern part of the Labrador coast, the notes and 
geological map of Mr. O. M. Lieber may be referred to. (Appendix 
No. 42, U. S. Coast Survey, 1860.) Dr. Bell specially mentions the 
occurrence of mica and graphite on the north shore of Hudson Strait, Mice sue 
as being of possible economic importance. 
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Little is known as to the north shore of the western extremity of 
Hudson Strait, and nothing directly of its geological features. It may 
be assumed to consist either of the prevailing Archæan rocks or of the 
overlying Silurian limestones, and on this assumption, the following de 
scription, by Coats, leaves little room to doubt that it must be assigned to 
the first mentioned series :—‘‘ Cape Charles, on the eastern side of the 
North Channel, is twelve leagues north-east from these islands. [Mill 
Islands of Baffin, situated north-west of Salisbury Island of the map.] 
These islands and the main to the eastward of the North Channel, are 
all high, bold, mountainous land, and are indented in bays and coves, 
and the hills are cut and interspersed with valleys, very foul and rocky, 
and deep water everywhere near them.” (Coats’ Geography of Hudson 
Bay. Hakluyt Society, vol. ii. 1852, p. 73). Coats also describes 
Salisbury Island as high and bold. The profile sketches of the same 
coast given by Parry in his “Third Voyage,” (sheet 1), bear out Coats 
description, and prove the resemblance in physical features of this 
coast to that of the north shore of she eastern part of the strait, which 
is known to be Laurentian. Nothing can be gathered as to the geology 
of Fox Land, from the narrative of Luke Fox, the original discoverer, 
(1631). 

Little information is available, respecting the geology of the interior 
of Baffin Land. A few notes by Dr. Franz Boas, are quoted in 
fall by Dr. Bell in the Annual Report of the Geological Survey for 
1885. Dr. Boas describes the nucleus of the mountain masses as every- 
where gneiss and granite, while Silurian limestones occur at Lake 
Kennedy (Nottilling of his map) and to the south of it. He also 
refers to the occurrence of the same rocks at the head of Frobisher 
Bay. (Petermanns Mitteilungen, Ergänzungsheft, Nr. 80, 1885.) 
Dr. Boas further informs me that from the description of the country 
between Cape Kater and Fox Channel, he believes the granitic rocks 
there to extend to the west coast of Baffin Land. 

The Archæan range, which borders the east coast of Baffin Land, is 
evidently the continuation of that of the Labrador coast. Prof. Jame 
son, however, states (presumably as the‘result of his examination of 
specimens collected by Captain Parry), that on the west coast of Davis 
Strait and Baffin Bay, south of Lancaster Sound, primitive rocks pre- 
ponderate. He enumerates gneiss, mica-slate and granite. (Narrative 
of Discovery and Adventures in the Polar Seas and Regions, ete.) 

The specimens collected by Captain Ross, in 1818, on the west side of 
Baffin Bay, which are described in an appendix to his voyage (A Voyage 
of Discovery for the Purpose of Exploring Baffin’s Bay, etc.) by Dr. 
McCulloch, having been apparently picked up without any discrimins- 
tion, and consisting chiefly of loose pieces from two localities, give 
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little information. Those from lat. 70° 37’, were granite, gneiss and 
greywackeschist. (vol. ii., p. 141.) 

In a Supplement to the Appendix of Capt. Parry’s Voyage for the 
Discovery of a North-west Passage in the years 1819-20 (Natural 
History) C. Koning describes the most characteristic rocks of the 
west coast of Baffin Bay as “gneiss and micaceous quartz-rock, with 
some ambiguous granitic compound, in which hornblende seems to 
-enter as a subordinate ingredient (p. cexlvii). 

Dr. P. C. Sutherland, in the Quarterly Journal of the Geological Bemarks cs by 
‘Society (vol. ix., 1853, p. 299), describes the east coast of Baffin 
Land from Lancaster Sound to Cumberland Sound, as follows :—‘ On 
the opposite [south] shore of Lancaster Sound, at Cape Walter 
Bathurst, the crystalline rocks are again recognized, and from this 
point they occupy the whole coast southward to Cumberland Strait 
{Sound] and probably considerably beyond it. To this, however, I 
believe there is one exception, at Cape Durban, on the 67th parallel, 
where coal has been found by whalers; and also at Kingaite, two 
degrees to the south-west of Durban, where, from the appearance of 
the land as viewed from a distance, trap may be said to occur on both 
sides of the inlet. Graphite is found abundant and pure in several 
islands situated on the 65th parallel of latitude in Cumberland Strait, 
and on the west side of Davis Strait.” 

A considerable collection of rocks and fossils, made by C. F. Hall, » Rocks of = 
chiefly in Frobisber Bay and its vicinity, is described by Prof. B. K. " 7” 
Emerson, in Appendix III. to Hall’s Narrative of a Second Arctic 
Expedition. The greater number of these specimens consist of ordin- 
ary Laurentian rocks, including granite, gneiss, magnetite-gneiss, horn- 
blendic gneiss, mica-schist, etc. In association with these, in Frobisher 
and Field Bays, magnetite, apatite, bornite and pyrite were found, Copper and 
together with crystalline limestone holding coccolite. At the head of de 
Frobisher Bay, from a hill named by Hall “ Silliman's fossil mount, ”"* 
which appears to form part of a somewhat extensive development of 
nearly horizontal cream-coloured and sometimes magnesian limestone, 

a number of fossils were obtained. These, according to Prof. Emerson, 
represent both Upper Silurian and Utica shale forms. Several of the 
fossils are named and figured by him in the appendix. The 
limestone is evidently in place at this locality, but specimens of the 
same rock picked up by Hall on other parts of Frobisber Bay and at 
Field Bay, may probably have been erratics, as the Archwan rocks - 
appear everywhere to preponderate in this region. 


* The position of “Silliman’s fossil mount ” is shown on the map accompanying Hall’s Life 
with the Esquimaux. London, 1864. 
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EE Mr. F. M. Endlich, in a list of minerals obtained in the Howgate 
Endlich and Polar expedition (1877-78) enumerates, among others, the following 
"from Cumberland Sound :—Muscovite, crystals and large plates; 
chalcopyrite, pyrrhotite, apatite (Smithsonian Miscellaneous Collec- 

tions, 1882, p. 171.) 

In his appendix to M’Clintock’s voyage, Prof. Haughton gives the 
following, respecting the south shore of Pond's Bay, or inlet at the 
northern extremety of Baffin Land. (Lat. 72° 40’). ‘In this locality, 
a quartziferous black mica-schist underlies the Silurian limestone, and 
is interstratified with gneiss and garnetiferous quartz-rock, all inclined 
38° W.S.W. (true).” M’Clintock states the inclination or dip of the 
beds as 35° to the west, in the same volume. (p. 156). 


THE ARCTIC ARCHIPELAGO. 


Definition. The following notes include the islands lying to the north of the 
American continent which have not already been noticed in connec- 
tion with the shores of the mainland, with the exception of Baffin 
Land, (previously described), and Grinnell and Ellesmere Jands which 
are subsequently referred to. 

Haughton’s In Appendix IV. to Captain M’Clintock’s Narrative of the Discovery 

menus of the Fate of Sir J. Franklin, Professor S. Haughton gives a geolog- 
ical map of the Arctic Archipelago, and a remarkably clear and 
succinct account of its geological features, based principally on the 
specimens brought back by M’Clintock from the four Arctic expe 
ditions in which he served, from 1848 to 1859. The extensive suite of 
specimens above referred to is now deposited in the museum of the 
Royal Dublin Society. In the same memoir and in his map, Prof. 
Haughton incorporated nearly all the information available on the 
region, and with our present knowledge, it is scarcely possible to 
improve on his sketch. The following pages are therefore largely 
a transcript of his appendix, the same order of arrangement being 
observed as that adopted by him. I have, however, added a few 
facts which appear to throw additional light on the geology of the 
Arctic islands. The greater part of his observations on the Greenland 
coast are also here omitted, together with the lists of fossils given by 
him, and most of the notes relating to the superficial deposits. The 
geological map accompaning Prof. Haughton’s appendix, is based on 
that of an earlier paper published by him in the Transactions of the 
Royal Dublin Society in 1857. The arrangement adopted by Prof. 
Haughton is as follows :— 
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. The Granitic and Granitoid Rocks. 
. The Upper Silurian Rocks. 

. The Carboniferous Rocks. 

. The Lias Rocks. 

5. The Superficial Deposits. 


nn © bo = 


1. The Granitic and Granitoid Rocks. “ These rocks form a considerable 
part of North Greenland, on the east side of Baffin Bay, and consti- 
tute the rock of the country at the cast side of the island of North 
Devon, which forms a portion of the coast-line of the west ,of Baffin 
Bay, and the north side of the entrance to Lancaster Sound.” 

“Capes Osborne and Warrender, lat. 74° 30’ N., North Devon.— 
The granitoid rocks between these two capes are composed of graphic 
granite, consisting of quartz, (grey), and white felspar; this graphic 
granite passes into à laminated gneiss, consisting of layers of black 
mica, and white translucent felspar, sparingly mixed with quartz; 
with the gneiss are interstratified beds of garnetiferous mica-slate, 
consisting of quartz, pale greenish-white felspar, black and white 
mica in minute spangles, and crystals of garnet, rose-coloured, dissem- 
inated regularly through the mass. Quartziferous bands of epidotic 
hornstone occur with the foregoing beds; and the whole series is 
overlaid by red sandstones, of banded structure, which bear a striking 


resemblance to those that overlie the granitoid beds of Wolstenholme 
Sound.” 


Classification 
adopted. 


Granitoid rocks 


Capes Osborne 
and Warrender 


“ North Somerset.—The granitoid rocks are found again on the west north 
side of the island of North Somerset, where they form the eastern Somerset. 


boundary of Peel Sound. Boulders of granite are-‘found at a consider- 
able distance, (100 miles), to the north-eastward of the rock in situ, as 
at Port Leopold, Cape Rennell, etc. The general characters of the 
granitic rocks in the north and west of North Somerset, are thus 
described by Capt. M’Clintock:—‘ Near Cape Rennell we passed a very 
remarkable rounded boulder of gneiss or granite§ it was six yards in 
circumference, and stood near the beach, and some fifteen or twenty 
yards above it; one or two masses of rounded gneiss, although very 
much smaller, had arrested our attention at Port Leopold, as then we 
knew of no such formation nearer than Cape Warrender, 130 miles to 
the north-east; subsequently we found it to commence in situ at Cape 
Granite, nearly 100 miles to the south-west of Port Leopold. The 
granite of Cape Warrender differs considerably from that of North 
Somerset; the former being a graphic granite, composed of grey 
quartz and white felspar, the quartz predominating; while the latter, 
a North Somerset granite, is composed of grey quartz, red felspar, and 
green, chloritic mica, the latter in large flakes; both the granite and 
gneiss of North Somerset are remarkable for their soapy feel.’” 


Junotion of 
itic an 
imestone 
series. 
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“To the east of Cape Bunny, where the Silurian limestone ceases, 
and south of which the granite commences, is a remarkable valley 
called Transition Valley, from the junction of sandstone and limestone 
that takes place there. The sandstone is red, and of the same general 
character as that which rests upon the granitoid rocks at Cape 
Warrender and at Wolstenholme Sound. .Owing to the mode of 
travelling, by sledge on the ice, round the coast, no information was 


” obtained of the geology of the interior of the country, but it appears 


Cape Granite. 


Prince-of- 
Wales Island. 


highly probable that the granite of North Somerset, as well as that of 
the other localities mentioned, is overlaid by a group of sandstones and 
conglomerates, on which the Upper Silurian limestones repose directly. 
A low sandy beach marks the termination of the valley northwards, 
and on this beach were found numerous pebbles, washed from the hills 
of the interior, composed of quartzose sandstone, carnelian and Silurian 
limestone.” 

It may be added in this connection that Sir R. Murchison, in his 
geological appendix to M’Clure’s voyage (p. 402) writes :—‘ In North 
Somerset, to the south of Barrow Strait, red sandstone is associated 
with the older limestone.” (See also remarks on page 9R of these 
notes ) 

“Cape Granite is the northern boundary of the granite, which 
retains the same character as far as Howe Harbour. It is composed 
of quartz, red felspar, and dark green chlorite; and is accompanied 
with gneiss of the same composition. I have in my possession a 
specimen of this granite, found as a pebble at Graham-Moore Bay, 
Bathurst Island, S.W., a locality 135 knots distant from Cape Granite, 
to the N.W.” 

Prof. Haughton’s notes on Bellot Strait, Pond’s Bay and Montreal 
Island, have been quoted on previous pages—in connection with the 
coast of the mainland. Of Prince-of-Wales Island, west of Peel Sound, 
he writes :—“ The granitoid rocks extend across Peel Sound into 
Prince-of-Wales Island, in the form of a dark syenite, composed of 
quartz, greenish-white felspar passing into yellow, and hornblende. 
This rock is massive and eruptive at Cape M’Clure, lat. 72° 52’ N., and 
occasionally gneissose, as at lat. 72°13’ N. Between these two points, 
at lat. 72° 37’ N., a limestone bluff occurs, containing the characteristic 
Silurian fossils, and is succeeded at 72° 40’ by a ferruginous limestone, 
bright red, and a few beds of fine red sandstone, like those observed by 
M‘Clintock at Transition Valley, North Somerset. The entire west- 
ern portion of Prince-of-Wales Land is composed of Silurian lime. 
stone, which in the extreme west, at Cape Acworth, becomes chalky 
in character and non-fossiliferous, resembling the peculiar Silurian 
limestone found on the west side of Boothia Felix.” 
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The Silurian Rocks.— The Silurian rocks of the Arctic Archipelago 
rest everywhere directly on the granitoid rocks, with a remarkable red Silurian rocks. 
sandstone, passing into a coarse grit, for their base. This sandstone is _ 
succeeded by a ferruginous limestone, containing rounded particles of 
quartz, which rapidly passes into a fine greyish-green earthy lime- 
stone, abounding in fossils, and occasionally into a chalky limestone, 
of a cream colour, for the most part devoid of fossils. The average 
dip of the Silurian limestone varies from 0° to 5° N.N.W., and it 
forms occasionally high cliffs, and occasionally low flat plains, terraced 
by the action of the ice as the ground rose from beneath the sea. The 
general appearance of the rocks is similar to the Dudley limestone, and 
would strike even an observer who was not a geologist. This resem- 
blance to the Upper Silurian beds extends to the structure of the 
rocks on a large scale. Alternations of hard limestone and soft 
shale, so characteristic of the Upper Silurian beds of England and 
America, arranged in horizontal layers, give to the cliffs around Port 
Leopold [north-east part of North Somerset] the peculiar appearance 
which has been described by different Polar navigators aa ‘ buttress- 
like,’ ‘castellated’; this appearance is produced by the unequal 
weathering of the cliff, which causes the hard limestone to stand out 
in bands. . . . The western side of King-William Island is an 
excellent example of the low terraced form which the rocks assumed 
at times.” 

Prof. Haughton gives lists of Silurian fossils brought home by | Localities of 

Captain M’Clintock from the following places:—Garnier Bay (lat. unie 
74° N.; long. 92° W.), Port Leopold (lat. 73°50’ N., long. 90° 15’ W.), 
Griffith's Island (lat. 74° 35’ N.; long. 95° 30’ W.), Beechy Island 
(lat. 74° 40’ N.; long. 92° W.), Cornwallis Island, Assistance Bay 
(lat. '74° 40’ N.; long. 94° W.), Cape York, Lancaster Sound (lat. 
73° 50’ N.; long. 87° W.), Possession Bay, south entrance to Lancas- 
ter Sound (lat. 73° 30’ N.; long. 77° 20’ W.), Dépot Bay, Bellot 
Strait (lat. 72° N.; long. 94° W.), Cape Farrand, east side of Boothia 
(lat. 71° 38’ N.; long. 93° 35’ W.), west shore of Boothia (lat. 70° to 
71° N.); Fury Point (lat. 72° 50’ N.; long. 92° W.), Prince-of- Wales 
Land (lat. 72° 38’ N.; long. 97° 15’ W.), west coast of King-William 
Island. 

From the appendix to Parry’s Third Voyage, we learn that in rence of 
association with the limestones of the east side of Prince-Regent Inlet, bedsof eypsum. 
are subsidiary beds of gypsum. Gypsum also occurs on the west 
side of the inlet in North Somerset, where it is said to occur in “beds 
several feet thick, extending for at least thirty miles through the 
country.” (App. p. 147.) At the first mentioned locality, brown 
hematite was also found, apparently derived from the limestone. 
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The existence of such considerable deposits of gypsum is interesting, 
on account of the close association of limestones and gypsums in rocks 
classed by Meek as Devonian on the Mackenzie River, whivh there is 
some reason to believe occur also in the region here described, bat 
have not yet been separated from the Silurian. 

The Carboniferous rocks are thus described by Prof. Haughton :— 
“The Upper, Silurian limestones, already described, are succeeded by s 
most remarkable series of close-grained white sandstones, containinz 
numerous beds of highly bituminous coal, and but few marine fossils. 
In fact, the only fossil shell found in these beds, so far as I know, in anv 
part of the Arctic Archipelago, is a species of ribbed Atrypa, which. I 
believe, to be identical with the Atrypa fallax of the Carboniferous slate 
of Ireland. These sandstone beds are succeeded by a series of blur 
limestone beds, containing an abundance of the marine shells, com. 
monly found in all parts of the world where the Carboniferous deposit: 
are at all developed. The line of junction of these deposits with the 
Silurians on which they rest is N.E., to E.N.E. (true) ike the 
former, they occur in low, flat beds, sometimes rising into cliffs, but 
never reaching the elevation attained by the Silurian rocks in Lancaster 
Sound. 

“Coal, sandstone, clay-ironstone and brown hematite, were found 
along a line stretching E.N.E. from Baring Island, through the south 
of Melville Island, Byam-Martin Island, and the whole of Bathur:: 
Island. Carboniferous limestone, with characteristic fossils, was found 
along the north coast of Bathurst Island, and at Hillock Point, Melvilie 
Island.” 

From a comparison of different coal exposures noted by M’Clintock. 


rock-specimens M’Clure, Austen, Belcher, and Parry, in the Parry Islands, Prof. Haugb- 


ton has laid down the approximate outcrops of some of the coal beds. 
These he finds to agree remarkably well with the trend of the boundary 
of the formation drawn from totally different data. Lists of fossils 
and rocks from‘ the following places, with notes, are given :—Hillock 
Point, Melville Island (lat. 76° N.; long. 111° 45’ W.) Bathurst 
Island, north coast, Cape Lady Franklin (?) (lat. 76° 40’ N.; long. 
98° 45° W. Princess-Royal Island, Prince-of-Wales Strait, Baring 
Island (lat. 72° 45' N.; long. 117° 30’ W.) In connection with this 
place, it is noted that the Carboniferous sandstones underlie the 
limestones, and that “it is highly probable that the coal beds of 
Melville Island are very low down in the series, and do not correspond 
in geological position with the coal beds of Europe,” (p. 385. 35.) 








* Dr. Armstrong in his Narrative of the Discovery of of the North-west Passage (p. 402), says of 
the same place, “ I n Princess-Royal Island, besides the characteristic Silurian limestones, there 
are black basalts and red jaspers, as well as red rocks, less altered by heat, but showing a passage 
into jasper.” 
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Cape Hamilton, Baring Island (lat. 74° 15’ N.; long. 117° 30’ W.) 
Cape Dundas, Melville Island (lat. 74° 30’ N.; long. 113° 46’ W.) 
Cape Sir-James-Ross, Melville Island (lat. 74° 45' N.; long. 114° 30' 
W.) Cape Providence, Melville Island (lat. 74° 20° N.; long. 120° 30’ 
W.) Winter Harbour, Melville Island (lat. 74° 35’ N.; long. 110° 45’ 
W.) Bridgeport Inlet, Melville Island (lat. 75° N.; long. 109° W.) 
Skene Bay, Melville Island (lat. 75° N.; long. 108 W.) Hooper Island, 
Lyddon Gulf, Melville Island (lat. 75° 5’ N.; long. 112° W.) Byam- 
Martin Island (lat. 75° 10’ N.; long. 104° 15’ W.) Graham-Moore 
Bay, Bathurst Island (lat. 75° 30’ N.; long. 102° W.) Bathurst Island, 
Bedford Bay (lat. 75° N.; long. 95° 50’ W.) [Vesicular scoriaceous trap 
rocks were found here by M‘Clintock, though no such rocks are men. 
tioned elsewhere in connection with the Carboniferous.] Cornwallis 
Island, McDougall Bay. Silurian and Carboniferous fossils were found 
together at the last mentioned place. The questions raised by these are 
discussed by Haughton on page 389. 

Prof. Haughton also notes that “the sandstone of Byam-Martin Byam-Martin 
Island is of two kinds —one red, finely stratified, passing into land: 
purple slate, and very like the red sandstone of Cape Bunny, North 
Somerset, and some varieties of the red sandstone and slate found be- 
tween Wolstenholme Sound and Whale Sound, West Greenland, lat. 77° 
N. The other sandstone of Byam-Martin Island is fine, pale-greenish, 
or rather greyish-yellow, and not distinguishable in hand specimens 
from the sandstone of Cape Hamilton, Baring Island.” Parry also 
describes Byam-Martin Island as essentially composed of sandstone, 
with some granitic and felspathic rocks, these last being probably 
erratics. 

Respecting the coal seams which have been discovered in the Arctic Goal outorops. 
Archipelago, Prof. Haughton further remarks: — “If the different 
points where coal was found be laid down on a map, we have, 
in order, proceeding from the south-west, Cape Hamilton, Baring 
Island; Cape Dundas, Melville Island, south; Bridgeport Inlet and 
Skene Bay, Melville Island; Schomberg Point, Graham Moore Bay, 
Bathurst Island; u line joining all these points is the outcrop of the 
coal-beds of the south of Melville Island, and runs E.N.E. At all the 
localities above mentioned, and indeed, in every place where coal was 
found, it was accompanied by the greyish-yellow and yellow sandstone, 
already described, and by nodules of clay-ironstone, passing into brown 
hematite, sometimes nodular and sometimes pisolitic in structure,” 
(p. 388.) 

Prof. O. Heer describes and figures fossil plants, from the Lower Fossil plants. 
Carboniferous sandstones, which he subsequently referred to his “‘ Ursa 
stage,” from Melville and Bathurst islands in his Flora Fossilis Arctica, 
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vol. i. (See also Quart. Journ. Geo. Soc., vol. xxviii, 1872 and 
remarks made on page 11 R of these notes). 

In his Narrative of the Discovery of the North West Passage, Dr. 
Armstrong, surgeon and naturalist to the ‘ Investigator, describes 
the limestone formation, (Silurian), of Nelson Head, the south point 
of Baring Land, (p.212), and gives geological notes on other places in 
Prince-of-Wales Strait, and on the coasts of Baring and Banks lands. 
Those referring to the northern part of the latter, though somewhat 
contradictory, appear to indicate,—in addition to the sandstones and 
shales with coaly streaks, of the formation subsequently referred to the 
“ Ursa stage,”—the existence of exposures, (outliers ?) of Carboniferous 
limestone at Cape Crozier and near Mercy Bay. Heer follows these 
indications on his map, and they are also adopted on that accompanying 
these notes. 

In a paper on Arctic Silurian Fossils in the Quarterly Journal of 
the Geological Society, (vol. ix., p. 315), J. W. Salter states that Dr. 
Sutherland and Captain Stewart found limestones on the east side 
of Wellington Channel, (south-west coast of North Devon), to lat. 76° 
21’, and even further westward along the part of the coast which 
trends in that direction, to long. 97°. He also mentions specimens of 
fossils characterized by him as Upper Silurian, from Hamilton and 
Dundas islands, in Wollington Channel. Haughton, in his map of the 
Arctic Archipelago, shows the Silurian boundary further north than 
it appears in the map by DeRance in “ Nature,” and the observations 
above quoted would seem to carry it even further to the north-west 
than shown by Haughton, Prof. Haughton does not indicate the dis- 
tribution of the “Lower Carboniferous sandstones with coal,” or beds 
of the “ Ursastage” in North Devon, while DeRance, on his map shows 
them running across that island as a wide belt, but in his description 
writes :— “The Lower Carboniferous, close-grained, white sandstone, 
(“Ursa stage” of Heer), with beds of coal, strikes S.W. and N.E. 
from Baring or Banks Land, where it rests on the Silurian, through 
Melville Island to Bathurst Island, where it disappears under the Car- 
boniferous limestone between Penny Strait and Queen’s Channel.” 

There is an unfortunate lack of precise information for the portion 
of North Devon which it might be anticipated these sandstones would 
occupy, but it appears probable that if they occur there, they charac- 
terize but a narrow belt of country, as Dr. Sutherland’s notes, above 
referred to, carry the Silurian limestone north, on the shore of Well- 
ington Channel, nearly to the points at which Carboniferous limestone 
was observed by Belcher’s expedition. Whether the Lower Carbon- 
iferous sandstones entirely disappear, and if so, whether from an 
unconformable overlapping of the Carboniferous limestone on the 
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Silurian, or an actual dying out of the beds in this direction, remains 
uncertain. I have ventured to carry the Lower Carboniferous sand- 
stones across North Devon, with a reduced width. It is interest- 
ing to observe that these rocks were not seen by Nares’ expedition 
in Grinnell Land, in the far north, though the Carboniferous lime 
stone, as well as Devonian rocks, occur there. 

Triassic Rocks. The extent and distribution of the rocks described Liassic Rocks. 
by Prof. Haughton as Lias, is not known, their existence being de- 
termined merely by the occurrence of certain fossils at three rather 
widely separated localities in the northern part of the Arctic Archi- 
pelago, viz: at Point Wilkie, in Prince-Patrick Island, Rendezvous 
Hill, near the north-western extreme of Bathurst f$land, and Exmouth 
Island and places in its vicinity near the north part of Grinnell Island.* 
These rocks may spread much more widely than is at present known, 
as a formation overlying the Carboniferous limestone of these nor- 
thern islands. The fossils from the first mentioned locality are de- 
scribed as Ammonites M'Clintocki, Monotis septentrionalis, Pleurotomaria 
sp. Vucula sp., and the cast of a univalve, together with various frag- 
ments of reptilian bones. The molluses are figured in the Journal of 
of the Royal Dublin Society, Vol. I., and one of them, Harpoceras 
(Ammonites) M’Clintocki, again by Neumayr in Denkshriften der 
Kais. Akad. der Wissensch., Vienna, Vol. L., 1885, where their relations 
are discussed in connection with that author’s paper on the geograph- 
ical distribution of the Jurassic, to which formation they are referred 
by him. The formation yielding these fossils, according to M‘Clintock, 
characterizes the west side of the long point on which its existence 
is indicated on the map, the eastern side of the same point being com- 
posed of Carboniferous limestones. In the appendix to M‘Clintock’s 
voyage, from which the above notes are extracted, Prof. Haughton 
discusses questions raised by these fossils at some length. (Cf. p.12R 
of these notes.) 

In response to an enquiry as to whether these fossils might not Question of the 
possibly be assigned to the “ Alpine Trias ”—a question already alluded =o as 
. to in these notes—Prof. Haughton very kindly had casts made of the 
speeimens, which are now in the Dublin Museum. These were for- 
warded by Mr. Valentine Ball, Director of the museum, to Professors 
Neumayr, of Vienna, and Waagen, of Prague. Prof. Neumayr’s opinion 
has already been referred to. Prof. Waagen writes that so far as he 
can judge there cannot be much doubt that A. M‘Clintocki is a Jurassic 
species, but rather of Middle Jurassic than of Liassic affinities. ‘‘The 


* Not Grinnell Land, which lies immediately west of North Greenland, but the smaller island 
of the same name, to the north-west of North Devon. 
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Avicula [ Monotis], that also has been found at the same localities, 
might be Triassic, but just as well it might be Jurassic, and there can 
be drawn no conclusion from that species. So on the whole, the prob- 
ability remains that in these high latitudes Jurassic beds are exposed. 
The Triassic beds described by White, from Idaho, in his Contributions 
to Palæontology, and later on in the Fortieth Parallel Report, are quite 
different things, and only the Avicula shows any similarity. Suck 
a similarity is, however, of no value whatever.” 

Prof. Haughton further informs me that after Prof. Waagen’s letter. 
of which the above is an extract, reached Dublin, the whole subject was 
discussed before the Royal Geological Society, and that the concensus 
of opinion was in favour of Prof. Waagen’s views. He adds,—“ If 
this be correct, we have the remarkable fact, that Jurassic forms ir 
the American Arctic Archipelago have more relations to Europe than 
to America.” 

I think no apology is required for giving the particulars above 
quoted, as the subject is a very interesting one. To Prof. Haughton, 
Mr. Ball, and the other gentlemen mentioned, acknowledgments are 
specially due for their courtesy in responding 80 cordially to the 
enquiries made. 

At the second locality above mentioned (the northern extreme of 
Bathurst Island), Captain Sherard Osborne obtained, from rocks tn 
situ, a saurian vertebra, which is described by Prof. A. L. Adams. 
under the name of Arctosaurus Osborni. On this discovery is based the 
reference of rocks at this place to the Lias (Proc. Royal Irish Acad., 
2nd series, vol. ii., 1875.) On Exmouth Island, Sir E. Belcher also 
found vertebrate remains, ascribed by Sir R. Owen to Ichthyosaurus. 

Exmouth and some small neighbouring islands in mid-channel, be 
tween Grinnell Island and North Cornwall, with Princess-Royal Island* 
to the south-east, and part of the Grinnell Island coast adjacent to it. 
are included by a dotted line in one of the maps in Belcher’s Last 
of the Arctic Voyages, as the localities from which, presumably 
Liassic fossils were obtained in this region. The description shows 
that the containing rocks occur in inconsiderable thickness overlying 
the “rubbly limestone,” which is proved, by its fossils, to be Car- 
boniferous, and forms the greater part of the coast. 

The statement of Belcher (Op. cit. vol. i., p. 111), with regard to 
North Cornwall, that ‘the ravines are deeply channelled out of a 
very friable sandstone, and in the bottom were noticed large masses 
of clay-ironstone, septaria and nodules of iron pyrites,” with hi» 
description of the prevailing rocks of an island of the Victoria Archi- 
pelago, to the eastward, on which he landed, as a dark brown ferru- 


© Not Princess-Royal Island of Prince-of-Wales Strait, previously mentioned. 
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ginous clay, with much ironstone, apparently in concretions (vol. i, 
p. 271), and the general northerly dip of the Carboniferous lime- 
stones of the northern part of Grinnell Island, at angles of about 5°, 
appear to indicate that there may here be a somewhat extensive de- 
velopment of Mesozoic strata. These, although the Lias only has been 
recognized by fossil evidence, may not improbably include even Cre- 
taceous beds, like those of similar lithological character in the Mackenzie 
region. A geological examination of this district would be of great 
interest. 

The existence of Tertiary deposits, classed as Miocene by Heer, in Fertiary of | 
the south-western part of Prince-Patrick Island and north-west part 
of Banks Land, appears to be established, beyond doubt, by the obser- 
vations of M'Clintock, M’Clure, and Armstrong. At Ballast Beach, 
on Banks Land, large quantities of fossil and sub-fossil wood occar, 
which Prof. Heer refers to the Miocene in his Flora Fossilis Arctica, 
(vol. i.) in which the following species are named and described by 
Cramer :—Pinus MacClurii, Pinus Armstrongi, Cupressinoxylon pulch- 
rum, Cupressinoxylon polyommatum, Cupressinoxylon dubium, Betula 
M’Clintockit. (Cf. op. cit. vol. vi.) | 

The areas coloured as Tertiary on the accompanying map are copied 
from those shown on the map in Heer’s volume above referred to. It 
is highly probable, however, from statements met with in the works 
of the Arctic voyagers, that there are many other outliers of rocks of 
the same age, holding lignite or fossil wood, particularly on, or in the 
vicinity of the islands just referred to. It may also be remarked, that 
while, following Heer, these beds are here referred to as Miocene, no 
distinct evidence is afforded by the fossil woods that they are newer 
than the Laramie, which is developed near the mouth of the Mac- 
kenzie—a formation much nearer in its relations to the Upper Cre- 
taceous. (Cf. p. 12 RB.) 


ELLESMERE LAND, GRINNELL LAND AND NEIGHBOURING COAST OF 
NorTH GREENLAND. 


Messrs. Fielden and De Rance, in a paper summarizing the geological Paper by 
results of the Arctic expedition under Sir George Nares (1875-76. Maps hee 
Quart. Journ. Geol. Soc., vol. xxxiv., 1878), give a remarkably inter- 
esting synopsis of a number of the more important facts connected 
with the geology of this part of the American Arctic regions. 

After noting the Laurentian system as the fundamental one for the Cape Rawson 
region, and as forming Cape Isabella (lat. 76° 20’), and the entire 
east coast of Ellesmere Land, they give the name Cape Rawson 
beds, to an important overlying series which occupies the coast 
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of Grinnell Land from Scoresby Bay to Cape Cresswell, in latitade 82? 
40° N. These rocks are described as being thrown into a series of 
sharp folds, with a general west-south-west strike, the beds being often 
vertical and frequently cleaved. The rocks consist of jet-black slates, 
with impure limestones, traversed by veins of quartz and chert, and of 
a vast series of quartzites and grits. They are compared to the gold- 
bearing series of Nova Scotia, and doubtfally referred to the Huronian 
system. Their lithological character, however, as compared with 
Canadian rocks, and in view of the occurrence elsewhere to the 
north of a great Lower Cambrian series, appears to me to favour their 
inclusion in that series rather than in the Huronian. Further remarks 
on this subject will be found on page 9 R of these notes. 

A limestone formation, resembling that elsewhere so widely spread 
in the Arctic regions, is described as characterizing considerable tracts 
on both the east and west sides of Kennedy Channel and Smith's 
Sound, and a number of localities, from which collections of fossils 
were made, are enumerated. A coarse basement conglomerate rests 
on the granitoid rocks on the south shore of Bache Island, and 
reappears in other localities, recalling the sandstones found further to 
the west and south in the same stratigraphical position. 

A small area of Devonian rocks, with a few characteristic fossils, was 
recognized in Dana Bay (eastern part of north coast of Grinnell Land) 
being the first distinct notice of such beds in the polar area. The 
Lower Carboniferous sandstones, so widely distributed in the Arctic 
Archipelago to the west, were not found in this region, but Carboni- 
ferous limestones were recognized in several places along the north 
coast of Grinnell Land to the west of the Devonian rocks just alluded 
to. “There would also appear to be a strong likelihood that the 
limestone continues in a south-easterly direction by way of these 
mountains [the United States range] across the whole of Grinnell 
Land, and is connected with the limestones forming tho well known 
synclinal of that formation occupying so large a portion of the 
Parry Archipelago.” (Cp. cit. p. 560.) 

No Mesozoic rocks were discovered in the more northern lands 
visited by the expedition under Nares. 

Small outlying areas of Tertiary (Miocene of Heer) are noted as 
occurring at Water-course Bay, at the entrance to Lady Franklin 
Sound, and in two places on the north shore of the Sound. Coal is 
found in these beds in association with black shales and sandstones, 
and from collections made by Capt. Fielden and Dr. Moss, Prof. Heer 
describes thirty species of plants closely allied to the Spitzbergen 
Tertiary flora, and indicating rather colder conditions than are ex- 
pressed by the character of the Disko Island Tertiary planta. The 
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coal appears to be an excellent fuel, containing only 2°01 per cent. 
of water. (See Fielden and De Rance, Op. cit., p. 563; Heer, Flora 
Fossilis Arctica, vol. v., and Quart. Jour. Geol. Soc., vol. xxxiv., 
p. 66.)* 

The paper above referred to, by Messrs. Fielden and De Rance, is 
accompanied by a valuable geological sketch-map of Grinnell Land 
and neighbouring regions, and is followed by Prof. Etheridge’s 
detailed account of the paleontology of the region, which includes 
general remarks on the bearing of the fossils obtained, and points out 
the American affinities presented by a number of the forms. 

In the American Journal of Science and Arts (2nd series, vol. xl, p. Kennedy 
31.) Prof. F. B. Meek describes a number of Upper Silurian fossils ‘#72! 
collected by Dr. Hayes, on the west shore of Kennedy Channel between 
latitudes 79° and 80°. (Latitudes in original, “ 80° to 81°” orroneous.) 

Capt. Greely’s Expedition (1881 to 1884), though so important in its Greely _ 

results from a geographical point of view, has added comparatively **P°%tion. 
little to our geological knowledge of Grinnell Land and the northern 
coast of Greenland, a fact due to the absence of a geologist and the en- Interior of 
forced abandonment of the specimens collected. From a careful perusal rinnell Land. 
of Capt. Greely’s narrative (Three Years of Arctic Service, 1886) and 
from information obligingly supplied by him and by Lieut. Brainard, in 
answer to enquiries made by correspondence, some facts of importance 
are, however, brought out. The Tertiary coal-bearing formation is evi- 
dently much more widely spread in the part of Grinnell Land in the 
vicinity of Lady Franklin Sound, than the previously quoted map of 
Messrs. Fielden and DeRance would indicate, though it may probably 
be regarded as forming detached outliers (which I have not ventured 
to outline) on the Cape Rawson beds, shown by these authors to char- 
acterize the region generally. Bituminous coal was found at Lincoln 
’ Buy, half a degree north of the mouth of Lady Franklin Sound, on the 
east Grinnell Land coast in different parts of the Bellows Valley (which 
runs inland to the north of the same sound) to the head, and in the 
neighbourhood of Lake Hazen, to the westward, by Capt. Greely. 
Lieut. Brainard also describes in an appendix, a fossil forest discovered 
by him in Archer Fiord, a few miles west of Cape Baird, which, with 
the associated rocks, is without doubt referable to the Tertiary. To- 
ward the head of Chandler Fiord, (running west from Lady Franklin 
Sound), Greely mentions high cliffs of ‘‘schistose slate ” (vol. i. p, 266), 
and in Ruggles River, the outlet of Lake Hazen, large slabs of “ slate’ 


+ Fora detailed list of memoirs and reports on the fossil plants of Greenland, etc., to date, 
see note by Prof. T. R- Jones in ‘* Arctic Manual,” 1875, pp. 872-873. The most important coal 
beds of the vicinity of Disko occur in the Atane, or upper division of the Cretaceous. ‘ Arctic 
Manual,” pp. 426, 430. 
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which had been used by the Eskimo in building their huts. (vol. i p. 
379.) Brainard speaks of the cliffs of Beatrix Bay, as dark, those of 
Ella Bay, as very light in colour. These bays constitute the termina- 
tion of Archer Fiord. He remembers the cliffs on Musk Ox Valley tu 
have been again of dark colours. Respecting Greely Fiord, on the west 
coast of Grinnell Land, he quotes from his diary—‘ On the north shore 
of this fiord, the line of cliffs present a feature of marked peculiarity 
Horizontal lines or strata of different colours run uniformly for miles 
along their face.” He adds, ‘The predominating colours in these lines 
and of the cliffs was a pale yellow. On the south side where we were 
encamped, the cliffs were of about the same colour as those spoken of 
above, but the strata were not noticed. They were from 1500 to 1800 
feet above the sea-level, and presented a castellated appearance. Foasils 
in great numbers were found here.” 

These observations appear to me to establish the probability of the 
extension of the Cape Rawson beds, or of rocks like them, westward, well 
toward the head of Greely Fiord, while a nearly horizontal fossiliferous 
(limestone ?) formation forms the sides of the fiord itself. Taken in 
connection with the belief, stated by Fielden, that the United States 
Range, running toward the fiord from the north coast of Grinnell Land, 
marks the strike of the Carboniferous limestones, I have ventured to 
designate the shores of the fiord as composed of these rocks, though the 
description would apply equally well to Silurian limestones, such as 
those of the vicinity of Hayes Sound to the southward. 


Silurian fossils. A number of fossils recognized by comparison with cuts in Dana's 
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Geology as Silurian, were collected at Cape Craycroft, a few miles 
south of the entrance to Lady Franklin Sound (vol. ii., p. 25 and 
Appendix xv.) They were obtained from rock im situ, at the base 
of high cliffs composed of sandstone interstratified with a lighter rock. 

Of the west coast of Smith’s Sound from Victoria Head, beyond 
the 79th, to Cape Isabella (above referred to) near the 78th 
degree of latitude, as well as that part of the coast running south- 
wardly to Jones Sound, Dr. P. C. Sutherland remarks :—“ From its 
greater height in many parts than the adjacent, opposite shore, and 
also from its ragged, and in some places even pinnacled, contour, thus 
resembling the coast of Cape Farewell, it probably consista for the 
most part of crystalline rocks.” (Quart. Journ. Geol. Soc., vol. ix., 1853, 
p. 299.) Though the coast-line, where formed of the Cape Rawson 
beds, is also high and rough, it appears not improbable that Dr. 
Sutherland is correct in his conjecture above quoted. He further 
describes the eastern part of Jones Sound and Cobourg and neighboar- 
ing islands as presenting a similar rough and high contour. 

Our knowledge of the geological features of the east coast of Smith's 
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Sound is unfortunately but fragmentary. Dr. Sutherand’s descrip- Southern part. 
tion of that part of the coast extending from Cape York northward, 
for over two degrees of latitude, leads to the belief that it is charac- 
terized throughout by Teritary rocks like those of Disko, including 
as at that place both stratified volcanic materials and ordinary 
sandstones. Dr. Sutherland writes :—‘ At Cape York, lat. 76°, and 
also at Cape Atholl, thirty to forty miles further north, although dif- 
fering in outline, owing to the glacial accumulations, from Disko Island 
and other well-known parts of the coast to the southward, the rocks 
can be referred with certainty to the same trappean formation.” To 
the north of Cape. Atholl, the rocks forming the coast and adjacent 
islands were abserved to be distinctly stratified, and in general to be 
either horizental or undulating at low angles. Where examined, the 
rocks were found to be sandstones, interstratified with volcanic mate- 
rials. (Quart. Journ. Geol. Soc., vol. ix., pp. 297-298.) 

It must be confessed, however, that our knowledge of this part of Notes by Prof. 
the Greenland coast is extremely imperfect, azd the geological colour- 
ing of the map is here little more than conjectural. Prof. Haughton 
states that Cape York “ is composed of a fine-grained granite, consist- 
ing of quartz, white felspar with minute specks of a black mineral of 
pitchy lustre, composition not yet determined.” Of the coast to the 
north he writes ‘“ At Wolstenholme Sonnd (lat. 77° N.), the granitoid 
rocks of Greenland become converted into mica-slate and actinolite- 
slate of a remarkable character,’ the two rocks passing into each . 
other by an almost insenible gradation. ‘In the low ground between 
Wolstenholme and Whale Sounds [thirty-seven miles further north], 
the granite rocks cease, and are covered by deposits of fine red gritty 
sandstone, of a banded structure, and a remarkable coarse white con- 
.glomerate. The boundary between these formations is also marked 
by the development of masses of dolerite and clayey basalt. Carey’s 
Islands, 76° 40’ N., lie to the west of Wolstenholme Sound, and are 
composed of a remarkable gneissose mica-schist, formed of successive 
thin layers of quartz granules, containing scarcely any felspar, and 
layers of jet-black mica, with occasional facets of white mica. This 
mica-schist passes into a white gneiss, composed of quartz, white 
felspar. and black mica, .penetrated by veins, coarsely crystallized, of 
the same minerals. Yellow and white sandstones are also found in 
small quantity on the islands, reposing upon the graitoid rocks.” , 04), 
(Appendix to M‘Clintock’s voyage, pp. 374, 375.) It may be con- relations of 
jectured that Archean and Tertiary rocks occur on this coast in rela- - 
tions similar to those which they hold in the vicinity of the Disko, 
though it must be admitted as possible that the red sandstones, above 
described, are, like those of Bache Island, (p. 52 8) on the west side of 
the strait, at the base of the Silurian. | 
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Northern part. Further northward “the rocks of the coast between Rensselaer Har- 
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bour and the great Humboldt glacier [in Peabody Bay], were stratified 
limestone, red sandstone, felspathic and often porphyritic granite, 
passing into gneiss, and in some places trap. The limestone and sand- 
stone formed lofty cliffs, averaging 900 feet in height, Hakluyt Island 
in latitude 77° 20’, presents on the coast a coarse sandstone in nearly 
horizontal strata, while in the back country, the rocks were in broken 
pyramidal shapes, appearing to be ‘greenstone.’” (Results of Kane's 
Expedition, Am. Journ. Sci. and Arts, 2nd series, vol. xxiv., 185%, 
p. 248.) 

The Upper Silurian limestone is stated, further north, to have been 
found along the whole west coast of North Greenland from the Hun- 
boldt glacier as far as the expedition of Captain Hall in the ‘ Polaris’ 
extended. (Nature, vol. ix., 1874, p. 405.) 

The western part of the northern coast of Greenland, beyond 
Robeson Channel, is shown by Messrs. Fielden and De Rance, as 
composed of beds of the Cape Rawson series. For the coast east and 
north of that thus described, the following facts obtained by the 
Greely expedition constitute all the information available. 

Of the beds of Lockwood Island, near the furthest north and east 
point reachod on the Greenland coast, Capt. Greely writes :—“ Brainard 
and Lockwood both concurred in the opinion that the geological structare 
of Lockwood Island (83° 24’) and those south, was the same as around 
Discovery Harbour.” Lockwood’s published sketches and descriptions 
show no evidence of the existence of horizontally stratified rocks in this 
part of Greenland. It is described as being cut up by numerous and 
deep fiords with bold sides, or inlets with “ no visible land at the head 
of several of them, very much like immense canals, and give the whole 
coast the appearance of Greenland, between Upernivik and Disko,” 
(Op. cit. vol. i. p. 348). These statements render it probable that this 
coast is formed by some ancient rocks of a massive character, most 
probably resembling those of the Cape Rawson series rather than 
those of the Archean, as granitic or gneissic rocks would, probably, 
have evidenced their nature even to non-geological observers and 
received special notice. The indications afforded are, however, tov 
vague to justify the geological colouring of the coast on the map. 


Direction OF Ick MOVEMENT IN THE GLACIAL PERIOD. 


As stated in the introductory pages of these notes, no attempt is 
here made to include an account of the superficial deposits, which are 
nevertheless extensively developed in the extreme northern part of 
the continent, and on some of the Arctic islands. Interesting obeer- 
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vations on these deposits, particularly in regard to the height at which 
fossiliferous Pleistocene beds occur above the sea-level, are given by 
many of the explorers of the region, but most of the explorations 
‘were performed before phenomena of the glacial period had attracted 
the close attention of geologists, and the rock striation, which is 
doubtless to be found almost everywhere, and would give important 
information as to the direction of ice movement, has, in consequence, 
seldom been noted. Some facts bearing on the direction of ice move- 
ment during the glacial period, derived from the observed distribution 
-of boulders and rock fragments, are, however, so important that they 
may be briefly adverted to. 

Sir J. Richardson’s observations in the region of the Mackenzie are Erratios of 
‘sufficient to indicate the general direction of transport of erratics le 
‘westward from the Laurentian plateau, out over the flat-lying lime- . 
stone country, but whether the direction trended to the south or north 
-of west, remains indeterminate. 

Along the Arctic coast, and among the islands of the archipelago, Northward 
there is a considerable volume of evidence to show that the main of erraties. 
direction of movement of erratics was northward. Thus, boulders of 
granite, supposed by Prof. Haughton to be derived from North Somer- 
set, are found 100 miles to the north-eastward, (Appendix to M’Clin- Bias 
tock’s voyage, p. 374), and pebbles of granite, identical with that of Arotic 
Granite Point, also in North Somerset, occur 135 knots to the north-*""P9"40 
west, (Op. cit. p. 376). The east side of King-William Land is also 
said to be strewn with boulders like the gneiss of Montreal Island, to 
the southward (p. 377). Prof. Haughton shows the directfon and 
distance of travel of some of these fragments by arrows on his 
geological map of the Arctic Archipelago, and reverts to the same 
subject on pages 393, 394, pointing out the general northward move- 
ment of ice indicated, and referring the carriage of the boulders to 
floating ice of the glacial period. 

Near Princess-Royal Island, in Prince-of-Wales Strait, and also on 
the coast of Prince-of-Wales Island, the copper said to be picked up 
in large masses by the Eskimo, (DeRance, Nature, vol. xi., p. 492), 
may be supposed to be derived from the Cambrian rocks of the Copper- 
mine River region to the south, as it is not probable that it occurs 
in place anywhere in the region of horizontal limestone where it is 
found. 

Dr. Armstrong, previously quoted, notes the occurrence of granitic 
and other crystalline rocks, not only on the south shore of Baring 
Land, but also on the hills inland. These, from what is now known 
of the region, can scarcely be supposed to have come from elsewhere 
than the continental land to the southward. 


rratics of 
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In an account of the scientific results of the ‘ Polaris’ expedition, 


So Sound, (Nature, vol. ix), it is stated of the west coast of Smith’s Sound, north 
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of the Humboldt glacier, that “wherever the locality was favorable, 
the land is covered by drift, sometimes containing very characteristic 
lithological specimens, the identification of which with rocks of South 
Greenland was a very easily accomplished task. For instance, garnets 
of unusually large size were found in lat. 81° 30’, having marked min- 
eralogical characters by which the identity with some garnets from 
Tiskernaces was established. Drawing a conclusion from such obser- 
vations, it became evident that the main line of the drift, indicating 
the direction of its motion, runs from south to north.” It should 
be stated, however, that Dr. Bessels, who accompanied the ‘ Polaris’ 
expedition, regards these erratics as certainly not transported by 
glaciers, but by floating ice, and as showing that the current of Davis 
Strait was formerly to the north, and not to the south as at present. 
(Bull. Soc. Géog., Paris, vol. ix., 1885, p. 297.) 

It may further be mentioned as bearing on the general question here 
referred to, that Dr. Bell has found evidence of a northward or north- 
eastward movement of glacer-ice in the northern part of Hudson Bay. 
(Annual Report Geol. Survey of Canada, 1885, p. 14, pp), with dis- 
tinct indications of eastward glaciation throughout Hudson Strait 
(Report of Progress, Geol. Survey of Canada, 1882-84, p. 36, pp). 

The facts so far developed in this northern part of the continent 
and in the Arctic islands, thus point to a movement of ice outward in 
all directions from the great Laurentian axis or plateau, which extends 
from Labrador round the southern extremity of Hudson Bay to the 
Arctic Sea, rather than to any general flow of ice from the vicinity 
of the geographical pole southward. 


List oF THR PRINCIPAL WoRKs AND PAPERS CONSULTED IN THE PREPARATION OF 
THB GEOLOGICAL MAP OF THE NORTHERN PART oF THB DOMINION oF CANADA. 


In the following list are included the full titles and dates of publication of works 
and papers affording geological information which has been embodied in the foregoing 
pages or in the accompanying map. Works relating to the same region, but from 
which no geological facts of importance have been obtained, are excluded, and no 
references are given to authorities on the geology of the Greenland coast south of Cape 
York. The order observed is in the main that of the date of publication. © 


Notice relative to the Geology of the Coast of Labrador, by Rev. Mr. Stein- 
hauer. Transactions of the Geological Society, vol. ii., 1814. 

A Voyage of Discovery, for the{Purpose of Exploring Baffin’s Bay, etc., by 
Sir John Ross, in 1818, London, 1819. Geological appendix by Dr. McCulloch. 

Narrative of a Journey to the Shores of the Polar Sea in the years 1819-22, by 
Capt. J. Franklin, London, 1823. Appendix i., by J. Richardson, M.D. 

Journal of a Second Voyage for the Discovery of a North-West Passage, etc., 
1821-23, by Captain Parry, London, 1824. 

A Supplement to the Appendix to Capt. Parry’s Voyage for the Discovery of a 
North-West Passage in the years 1819-20 (Natural History) London, 1824. 
Notes on Rock Specimens by Charles Koning. 

A Brief Account of an Unsuccessful Attempt to reach Repulse Bay, etc. by 
Capt. G. F. Lyon, London, 1825. 

Journal of a Third Voyage for the Discovery of a North-West Passage, etc. 
by Capt. W. E. Parry, London, 1826. Appendix by Prof. Jameson on Geology 
of Countries discovered during Capt. Parry’s Second and Third Expeditions. 

Narrative of a Second Expedition to the Shores of the Polar Sea in the years 
1825-27, by Capt. J. Franklin, London, 1828. Appendix i., by J. Richardson. 

Narrative of Discovery and Adventure in the Polar Seas and Regions, by 
Professors Leslie, Jameson and Hugh Murray, Edinburgh, 1830. 

Narrative of a Second Voyage in Search of a North-West Passage, etc., 1829- 
33, by Sir John Ross, London, 1835. Appendix on Geology, by Sir J. Ross. 

Narrative of the Arctic Land Expedition, etc., 1833-85, by Captain Back, 
London, 1836. (See also Journ. Royal Geog. Soc., vol. iv., 1836,) 

Narrative of an Expedition in H.M.S. ‘Terror,’ 1836-37, by Captain Back, 
London, 1838. | 

Narrative of the Discoveries on the North Coast of America, etc., 1836-89, by 
Thomas Simpson, London, 1848. 

Some account of Peel River, North America, by A. K. Isbister, Journ. Royal, 
Geog. Soc., London, vol xv., 1845, p. 332. 

Narrative of an Expedition to the Shores of the Arctic Sea in 1846-47, by Dr. 
Jobn Rae, London, 1850. 

Arctic Searching Expedition, a Journal of a Boat Voyage through Rupert’s 

Land and the Arctic Sea, by Sir J. Richardson, London, 1851. 
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Journey from Great Bear Lake to Wollaston Land and Explorations along 
the South and East Coast of Victoria Land, by Dr. J. Rae, Journ. Royal Geog. 
Soc., vol. xxii. 1852. 

Journal of a Voyage in Baffin’s Bay and Barrow Straits in 1850-61, by P. C. 
Sutherland, M.D., London, 1852. Geological appendix, by J. W. Salter. 

On the Geological and Glacial Phenomena ef the Coasts of Davis’ Strait anc 
Baffin’s Bay, by P. C. Sutherland, M.D., Quart. Journ. Geol. Soc., vol. ix., 1853. 
p. 296. 

On Arctic Silurian Fossils, by J. W. Salter, Quart. Journ. Geol. Soc., vol ix, 
1853, p. 312. 

A Summer Search for Sir J. Franklin, by Capt. Inglefield, 1853. [Contains 
a geological appendix. I have seen only the notices derived from this work i. 
the “ Arctic Manual” of 1875.] 

The Last of the Arctic Voyages, etc., 1852-54, by Sir E. Belcher, Londa. 
1855. Appendix by J. W. Salter on Arctic Carboniferous Fossils, and by Prof 
Owen, on Remains of Ichthyosaurus, from Exmouth Island. (See also notes oc 
the Discovery of Ichthyosaurus and other Fossils in the Late Arctic Searching 
Expedition, by Capt. Sir E. D. Belcher. Report of British Association, 1855.) 

On Some Additions to the Geology of the Arctic Regions, by J. W. Saltez 
Report of the British Association for the Advancement of Science, 1855. 

Further Papers Relative to the Recent Arctic Expeditions in Search of Sr 
John Franklin, etc. London, Government, 1855. 

On the Geology of the Hudson’s Bay Territories and of Portions of the Arctic 
and North-Western Regions of America, by A. K. Isbister, Quart. Journ. Gee. 
Soc., vol. xi. (Also reprinted, without map, in Am. Journ. Sci. and Arts, secori 
series, vol. xxi., 1856, p. 313.) 

The Discovery of a North-West Passage by H.M.S. ‘Investigator,’ Capt R 
M’Clure, 1850-54, London, 1857. Geological appendix by Sir R. Murchison. 

A Personal Narrative of the Discovery of the North-West Passage, by 4 
Armstrong, M.D., late surgeon and naturalist to H.M.S. ‘ Investigator,’ Londor., 
1857. 

Arctic Explorations by Dr. E. K. Kane, Am. Journ. Sci. and Arts, second 
series, vol. xxiv., 1857, p. 235. 

Map of the North-West Part of Canada, etc., by J. Devine, Toronto, 185%. 
(Geological indications.) 

Report from the Select Committee on the Hudson’s Bay Company, ete, Lor 
don, Government, 1857. (Geological map.) 

A Narrative of the Discovery of the Fate of Sir John Franklin, by Captair 
M’Clintock, London, edition of 1859. Geplogical appendix by Prof. Samuel 
Haughton. (Geological map.) [Notes on the geological results of M’Clintock’s 
voyages were first published in the Journ. Royal Dublin Society, vol. i, 1857, 
and vol. iii., 1860. The first mentioned paper is accompanied by a geologica! 
map which formed the basis of that subsequently produced in connexion with 
the Appendix to M’Clintock’s “ Narrative.” I have seen only the abstract of 
these papers by Prof. Haughton, which appears in the “Arctic Manual” of 1875." 

Report of the Assiniboine and Saskatchewan Exploring Expedition, by H. Y. 
Hind, Toronto, 1859. ’ 

Notes on the Geology of the Coast of Labrador, by Oscar M. Lieber. Apper- 
dix No. 42, U. 8. Coast Survey, 1860. 
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The Polar Regions, by Sir'John Richardson, Edinburgh, 1861. (Reprinted 
from Encyclopedia Britannica. Eighth Edition, 1860.) 

Report on! the Geological and Mineralogical Specimens collected by C. F. 
Hall in Frobisher Bay, Am. Journ. Sci. and Arts, second series, vol. xxxv., 1863. 

Preliminary notice of a small collection of Fossils found by Dr. Hayes on the 
West Shore of Kennedy Channel, by F. B. Meek, Am. Journ. Sci. and Arts, 
second series, vol. xl, 1865, p. 31. 

Siluria, by Sir R. Murchison. Fourth Edition, 1867, p. 440. 

Remarks on the Geology of the Mackenzie River, with Figures and Descrip- 
tions of Fossils from that Region, in the Museum of the Smithsonian Institu- 
tion, etc., by F. B. Meek, Chicago Academy of Sciences, 1868. 

Flora Fossilis Arctica, Dr. Oswald Heer, vol. i., 1868.; vol. ii., 1871, Fossile 
Flora des Baron Insel; vol. v., 1878, Die Miocene Flora des Grinnell-Landes ; 
vol. vi., 1880, Beitrige zur Miocenen Flora von Nord-Canada. 

Scientific Results of the ‘ Polaris’ Arctic Expedition. Nature, vol. ix., 1874, 
p- 404. 

A Whaling Cruise to Baffin’s Bay, etc., by A. H. Markham, London, 1874. 
Appendix C., List of Geological Specimens, by R. Etheridge. 

Manual of the Natural History, Geology and Physics of Greenland and 
neighbouring Regions, etc., edited by Prof. T. R. Jones, London, 1875. [This 
volume, prepared for the use of Nares’ expedition under the direction of the 
Arctic Committee of the Royal Society, contains reprints of portions of several 
of the works and papers above referrod to, with occasional important remarks 
and memoranda by the editor. ] | 

Arctic Geology, by C. E. De Rance. Nature, vol. xi., 1875. (Geological map.) 

On a Fossil Saurian Vertebra from the Arctic Regions, by Prof. A. L. Adams, 
Proc. Royal Irish Acad., second series, vol. ii., 1875. 

Géographie de l’Athabaskaw-Mackenzie et des Grands Lacs du Bassin 
Arctique, par l'Abbé E. Petitot. Bulletin de la Société de Géographie, Paris, 
tome x., 1875. 

Carte Géologique de la Terre, and Explication d’une Second Edition de la 
Carte Géologique de la Terre, by Prof. Jules Marcou, 1875. 

L’Expedition Polaire Américaine, sous les ordres du Capitaine Hall. Letter 
by Dr. E. Bessels. Bul. Soc. Géog., Paris, vol. ix., 1875, p. 297. 

Narrative of a Voyage to the Polar Sea During 1875-76, ete., by Capt. Sir G. 
S. Nares, London, 1878, Appendix xv., Geology, by C. E. De Rance and H. W. 
Fielden. 

Geology of the Coasts of the Arctic Lands visited by the late British Expedi- 
tion under Capt. Sir George Nares, etc, by Capt. H. W. Fielden and C. E. De 
Rance, Quart. Journ. Geol. Soc., vol. xxxiv, 1878, p. 556. (Geological map.) 

Paleontology of the Coasts of the Arctic Lands, visited by the late British 
Expedition, etc., by R. Etheridge, Quart. Journ. Geol. Soc., vol. xxxiv., 1878, p. 
568. (Abstracts of this and the foregoing paper appear in Am. Jour. Sci. and 
Arts, third series, vol. xvi., p. 139.) 

Notes on Fossil Plants Discovered in Grinnell Land, by Capt. H. W. Fielden, 
etc., by Prof. O. Heer, Quart. Journ. Geol. Soc., vol. xxxiv., 1878, p. 66. 

Narrative of the Second Arctic Expedition made by C. F. Hall, Washington, 
Government, 1879. Appendix iii. by Prof. B. K. Emerson. 

On the Miocene Plants discovered on the Mackenzie River, by Prof. O. Heer. 
Proc. Royal Soc., London, vol. xxx., 1880. 





62r GEOLOGICAL SURVEY OF CANADA. 


Note on the Microscopic Examination of some Fossil Woods from the Mar 
kenzie River, by C. Schrôter. Proc. Royal Soc., London, vol. xxxi., 1881. 

Reports by Dr. R. Bell in Reports of Geological Survey of Canada, 1877-3, 
1879-80, 1882-84, and 1885. Also, The Geology of Hudson’s Bay and Strait, i: 
the Report of the Hudson’s Bay Expedition, 1885. Department of Marin. 
Ottawa; Geology and Economic Minerals of Hudson’s Bay and Northen 
Canada (abstract) in Trans. Royal Soc. Can., vol. ii., sect. iv., p. 241. 

Dr. Franz Boas, Baffin Land. Petermanns Mitteilungen, Erganzungsheft, \r. 
80, 1885. 

Die Geographische Verbreitung der Juraformation, by M. Neumeyr. Denk: 
chriften der Kaiserlichen Akadamie der Wissenschaften, Vienna, vol. 1, 13% 

Encyclopedia Britannica (ninth edition), Greenland, by Robert Brown. Pos 
Regions, by C. R. Markham. (Geological sketches appended to both thee 
articles.) 

Three Years of Arctic Service, an Account of the Lady Franklin Bay Exped- 
tion, by Lieut. A. W. Greely, New York, 1886. 
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To ALFRED R. C. Seuwyn, C.M.G., LL.D. F.RS., 
Director of the Geological and Natural History Survey of Canada. 


SiB.—I have the honor to submit herewith a statistical report on 
the mineral production of the Dominion of Canada during the calendar 
year 1886. 

As the value of such reports is greatly enhanced by the promptness 
with which they are published, it is hoped that the report for 1887 
will be ready at a much earlier date next year. The delay that has 
occurred in the present instance has been unavoidable, and is partly 
due to its being the first report of the kind, and partly to a good deal 
of my time having been occupied in 1886 by the examination and 
mapping of the Madoc and Marmora gold and iron-beaying districts of 
Ontario. 


T am, Sir, 
Your obedient servant, 


E. COSTE. 
Juuy 15th, 1887. 











NoTe.—Throughout this report the ton employed is of 2,000 lbs and 
the year the calendar year unless otherwise specified. 

The fiscal year referred to in some tables begins on the first of 
July. 








REPORT 


ON THE 


MINERAL STATISTICS 


OF THE 


DOMINION OF CANADA. 
DURING THE YEAR 1886 AND PREVIOUS YEARS, 


INTRODUCTORY. 


I feel much obliged and thankful for the uniform courtesy shown US 4 ynowledg- 
in the undertaking of this work, but as it would be too long to men- ments. 
tion the names of all those who have kindly responded to our enquiries, 
I shall only testify in a general way to the very cordial co-operation 
and hearty assistance obtained in almost every case. Special thanks 
are, however, gratefully given to the Departments of Mines of Nova 
Scotia and British Columbia, from which all the returns of their 
respective provinces were obtained in advance. Special credit is also 
due to Mr. E. D. Ingall, my former colleague in this branch of the 
work of the Survey, but who has since been entrusted with the mono. 
graphing of the various mining regions of the Dominion; and thanks 
are tendered him for his share in the organization of this work. 

Special mention must also be made of the prompt and intelligent 
help afforded me by my assistant, Mr. H. P. Brumell, of the Geological 
Survey. Several days of tedious work having often been necessary for 
the preparation of asingle table; the final result therefore gives no idea 
of the amount of labour that has been required. 

The statistics of the quantities of minerals produced and of the value 
of each product, have been the special objects of all our enquiries, 
All technical information and descriptive matter of every kind which 
has been collected, bearing upon the present condition of the different 


Ton and year 
op 

through 

report. 
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mining industries, or upon the history of the past operations in the 
various mining districts, has been carefully classified and recorded. I 
was intended at first, as mentioned in our circulars, to embody part of 
this information in the present report, but this was soon found to be 
impossible until more complete researches and studies, and personal 
examination had been made in the different districts. Under the cir- 
cumstances, unavoidable gaps will be noticed; they have been pointed 
out wherever known, so as not to mislead as to the real value of the 
returns, and with the view of suggesting in the faturo assistance from 
those interested in the industries of which the present returns are 
unfortunately incomplete. This is specially true for the products. 
building-stones, bricks and lime, of which, on account of the very 
short time at our disposal to get correct lists of all the numerous per- 
sons interested in these industries, it has been possible to give only a 
compilation of such statistics as could be obtained; we were not even 
able to estimate fairly what the proportion of the quantities returned 
bore to the total production. 

The general rule of taking the ton of 2,000 lbs. us the unit of quan- 
tity, has been adopted, and unless otherwise specified, the years are 
understood to be calendar years. This applies also to the tables of ex- 
ports and imports, which were compiled from the books of the Customs 
Department at Ottawa, kindly placed at our disposal, with the greatest 
courtesy, by the Honorable the Yinister and Mr. Barry, Chief Clerk of 
the Statistical branch of that Department. The exports and imports 
of some items have not been obtained, because separate returns of 
them are not kept by the Department of Customs, but changes in 
the future entries have been suggested to meet this, and have been 
readily assented to. 

The endeavors to collect for preservation, in this office, all docu- 
ments, plans and sections, referring to the extent and nature of the 
workings cf the different mines of the country, will be continued, 
and already a good beginning has been made, Efforts will also be 
continued to ascertain, as accurately as possible, the history of all past 
mining operations, and information on this point is again particularly 
solicited. 
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SUMMARY OF THE MINERAL PRODUCTION OF CANADA 














IN 1886. 
1886. 
Naxx or PRODUCT. CU RS or 
Quantity. Value. (a) 
pores Antimony OF0....000 coccee scccces 0e CONS 665 $31,490 
, Arsenic 20060600 089 08080e0%® 59 pe... 2.0. & ‘ 120 5,460 
| ODES ane en aetacouennwned. UE! ™ 3,458} 206,251 
CHAS COBL: soso eb ieess 6456s a owe ewes see DUSD. 901,600 54,000 
| Chromic iron O7e.....0. cesses coccce vous COMBS. 60 945 
Col ne ass RE RER 2,091,976 6,017,225 
COKE non santos nano noel 36,396 101,940 
Copper (fine, contained in OFEhoeeuoe cece DB. 3,505,000 354,000 
Gold.... sos crcece soso cosece 000000 OBS. 76,879 1,330,442 
Graphite ...,.,............,..,.......tOn8. | 500 4,000 
Grindstones...... ccccecreccscccccvccece 4,020 46,545 | 
GY PSU sense. seeds ss teseweceae “U 162,000 178,742 
Iron ore...... soso soosssoesosesosoces ff 69,708 126,982 ° 
Manganese OFe...... ccccccccccsccvcccce 1,789 41,499 
COs 5 0s Ga Wee ea anes ea eae nse wee IDE 20,361 29,008 
ners site ne 3,864 19,270 
erra alba..... és ‘#6 4,000 24,000 
| Mineral pigments... {À whiting.......... bbls, ‘400 600 
| Ochre ..,... 0°: +. tons. 350 2,350 
Molybdenum (c)..........se covcee oecsee LDS, 150 156 
Petroleum (d)........ Msniededosssss cos DIS: by 486,441 437,797 
Phosphate ............ es ere eos, COB, 20,495 304,338 
' Pig iron (incomplete return)............ 4 22,192 237,768 
| Pyrites ae ie unes dames aes, 0 42,906 193,077 | 
[ Salt (e)....................... & 62,359 227,195 | 
i Bilver (Bb)... sens cevccccvecasencrscssenes cocerslecsccs vocese 209,090 | 
| Soapstone... ce csee ccc cccees cocece sees tODS. 50 400 
| æ& [Granite.............,.,.....,... 4 6,062 63,309 
‘à Marble and serpentine ........... de 501 9,900 
ote: ST CR" | 5,345 64,675 
| + Flagstones............,..,.. ....8q. feet. 70, 000 7,876 
| Building-stones.....,,,.....,....Cub. yds. 165, 777 642,509 | 
3 Lime... ceceee cescee ee eeeees DUBR, 1,535,950 283,755 | 
| & Sands and gravels.......,...... .. tons, 646,552 143,641 | 
© Bricks...... à UN 139,345 ete eee 
ES. Piles: 22: same atouts M 19,416 142,617 
2 Miscellaneous clay products.......,...,. cesccelsccessscencs 112,910 | 
| 
| 


Total 000890006082 00-008 0:68 900006] 9 00.6. $10,529,361 | 








(a) These figures give full values at the mines, quarries, etc. 

(b) Port Arthur district production, plus about $167,000 estimated silver contained in the 
copper pyrites of the Capelton district. 

(c) Sold mostly as cabinet specimens.—Value for manufacturing purposes from 60 to 60 ots. 
a pound. 

(d) Crude equivalent of the quantity of refined oils inspected. 

(e) In barrels of 280 tbs.= 445, 421 bbls. 
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ABRASIVE MATERIALS. 


Grindstones. The total production has not been obtained. The returns which 
were made to this office give the production as 4,000 tons during the 
year, valued at the quarries at $46,545. This we believe to represent 
about four-fifths of the actual production. 

By Provinces, the above production is divided in the following 


manner :— 


4 quarries 
in Tons. Value. 


Gloucester 
County. 2,255 $22,495 
] quarry in 
Cumberland Co, 
Nova Scotia, 1,765 $24,056 
1 quarry in 
| Pictou Co, 


New Brunswick 


The exports and imports are given below aa well as the imports cf 


emery and pumice stone :— 


ExPoRTS OF GRINDSTONES. 





PROVINCES. | 1884, 1885. 1886, 
ODIANIO sedis cas eins $ 298 $ $ | 
Quebec ese ............. 3 60 | 1 | 
| New Brunswick ........, 16,183 13,404 | 14,784 | 
| Nova Scotia. ..,.......... 11,702 9,142 | 9,400 | 
Totals........... $28,186 $22,606 ‘ $24,185 | 


IMPORTS OF GRINDSTONES. 


— ee ee 





SS SS SS ee 




















| | 1885 1886. 

| PROVINCES. | 

RS RRLS RER 
Ontario se ue j 527 $ 7,079 862 $ 9,587 
Quebec. ...... sous... 278 3,032 222 | 2,718 
Nova Scotia... eee je 44 vee 7, 69 | 
Manitoba. cesses sess 12 384 30 | 832 
British Columbia. ........, | 8 604 18 | 488 

| Totals....... | 825 | gis | 1182 813.694 


bs. LRN is SS Be NO St ee 


coste. | MINERAL STATISTICS. 


lwports or Emery AND PUMICE STONE. 


PROVINCES. 1885. 
Ontario,............ sos § 7,274 
Quebec ,.................. 5,731 
Nova Scotia. .... cesse 515 
New Brunswick .....,.... 1,189 
Manitoba .....,......,... 5 

"British Columbia... 25 
Prince Edward Island.... | 30 


Totals... $14,769 





$10,461 
3,225 
103 
1,250 

1 

33 

12 
$15,085 


lls 
| : Emery and 
| 
| 


pumice stone. 
e 





128 GEOLOGICAL AND NATURAL HISTORY SURVEY OF CANADA. 


ANTIMONY. 


The total exports of Antimony ore in 1886, were 665 tons, tk 
declared value of which was $31,490. In 1885, the total a a were 
756 tons, the declared value of which was $33,250. 

In 1886, The Brunswick Antimony Mining Co. of Lake Goo, York 
County, New Brunswick, resumed work, which had been suspendei 
since November, 1883. 

Preparatory work was also resumed at The South Ham mine, in the 
province of Quebec, during the summer of 1886. The Rawdon min: 
Hants County, Nova Scotia, has been steadily worked since the end of 
the year 1883. 


Exports oF ANTIMONY ORE. 








ONTARIO. Quesec (a.)\Nova Scotia (b.) Here (e) Manrroza. Tora. 
Vears| 2222 23 ceuinntso is a ee 
Tons.! Value. |Tons.|Valae| Tons. (Value. Tons.|Value. |Tons.|Value} Tons. | Value 


me —> | eee OO 




















tues 30 20 | LT 
ai 1 a | LT 
Se 8, =m 
eee 40 40! = 1,58 
So #4 34, 3% 
es 328 82 | 115: 

30 | 168 185, 4% 
17,875 | .. |... (d)8 486 | 195 
83,250 | .. |... 758: 360i 
80,600 | 20 665 | a, 








$31,815 611 | $24,650 3) $1,500; 2 581 FR 











South Ham mine produotion. 
(b.) Rawdon mine production. 
(e.) Probably all Lake George mines. 
(d.) These figures cannot be explained and are probably mistakes, 





costs. ] 
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Imports OF ANTIMONY. 


1885. - 1886. 
Provinces. a 
Pounds. | Value. |Pounds. | Value. 




















Ontärio ..........| 41,289 | $3,924 | 41,238 | $3,261 


Quebec... .......| 41,095} 3,521 | 46,470] 4,037 | 
| Nova Scotia....... 80 | 9 724 60 
New Brunswick... 708 70 76 7 
Manitoba... ..... 45 | 2 1 1 
British Columbia..|...... | ....., | 77 8 











Totals.......-.| 83,217 | $7,526 


88,586 | $7,374 
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ARSENIC, 


The Deloro mine, in the county of Hastings, Ontario, is believe: 
to have been the only mine in Canada producing arsenic, in 1886. 
120 tons of refined, practically pure, arsenious oxyde was produced, 
with a total value at the mine of $5,460. This arsenic is obtained as a 
by-product in the roasting of the auriferous quartz and mispickel o 
this mine; a refining operation in a reverbatory furnace is needed. 
According to the Report of the Mineral Resources of the United States, 
1885, published by the United States Geological Survey, there were 
shipped from this mine to the United States, in 1885, 400 tons cf 
crude (90 to 95 arsenious oxyde) and 40 tons of refined, though it was 
only in operation from September until the end of the year. 

The following table shows the imports of arsenic in 1885 and 1886 :— 








| | 1985, 1986, 

PROVINCES. aca ee : 

| Pounds. Value. | Pounds. | Value. 
ee 

Ontario 006000 000% Bese? 0.6. | 7,567 $219 12,741 $351 

Quebec 000 060609 500000 ee 8 e088 23,420 670 12,828 | 533 

Nova Seotia....,. 0000 sos | 3,149 116 2,412 | 8s 

New Brunswick .......... eve 300 16 ‘ 
Manitoba 0600. .0580t® 900% e888 25 1 200 19 


| 
| 
| 
British Columbia................. 60 9 
1 


34,521 $1,031 28,181 $979 
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ASBESTUS. 


The total quantity shipped in 1886 has been 3,458} tons, valued at 
$206,251 at the mines. This is an increase over 1885 of 1,018 tons, 
and $63,810. These returns were obtained directly from the mines, 
which are all situated in the Eastern Townships, province of Quebec, 
principally at Thetford and Coleraine. The yearly shipments since 
the time the first mine was opened in 1878 have also been compiled 
from direct returns, and are given in the following table, which illus- 
trates the steady and very rapid growth of the industry :— 


SHIPMENTS OF ASBESTUS FROM CANADIAN MINES. 





Years. Tons. Value. | 
1879... 0000 oe 000000 300 $19,500 
1880 ses cescsrsusse 380 24,700 
1881...... soso soso 540 35,100 
1882... son scccccces | 810 52,650 
| 1883... cca cece soc 955 68,750 
1884.... ccccccecnsccoes | 1,141 |. 75,097 |~ 


2,440} | 142,441 


8,458} | 206,251 


10,024} |$624,489 





Summary. 


Production 
by Provinces. 


North-west 
Territory. 


Nova Sootia. 
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COAL. 


The total quantity of bituminous coal which has beon raised from 
the mines in Canada during the year 1886, is 2,091,976 tons of 
2000 lbs., valued at $4,017,225 at the mines. To this must be added 
a small unknown quantity from New Brunswick, the returns of which 
have not been obtained, on account of the desultory character of coal 
mining in that province. 

The total exports of coal of all kinds during 1886 were 598,146 
tons, of which 78,443 tons were foreign coal previously imported. 

The imports for the year 1886 amounted to:—975,528 tons of an- 
thracite; 1,024,702 tons of bituminous coal and 13,542 tons of coke. 

Compared with that of 1885, the total production of Canada shows 
an increase in 1886 of about 140,000 tons and an increased spot value 
of about $200,000. 

In 1885, the total exports were 498,940 tons, of which 71,003 tons 
were imported coal. 

The coal producing districts of Canada are in Nova Scotia, in British 
Columbia, and in the North-west Territory; a small quantity is also 
mined in New Brunswick around Grand Lake, in Queen’sand Sunbury 
counties. 

The production of the mines in the North-west Territory was ob- 
tained through direct returns very willingly sent, the only mine not 
heard from being the Medicine Hat Mine. It amounted in 1886 toa 
little more than 43,000 tons, the Canadian Anthracite Coal Co., near 
Banff, N.W.T., having only done preparatory work during the latter 
part of that year with a force of 75 men. 

The statistics of the production for the two provinces of Nova 
Scotia and British Columbia were kindly furnished us by the Depart- 
ments of Mines of these provinces. 

Tables A, B, C & D, made up from tables sent us by Mr. Gilpin, 
the Inspector of Mines of Nova Scotia, give the details of the produc 
tion and of the sales of coal in that province in 1886. 

Table E, compiled from the reports of the Department of Mines, 
gives the yearly production since 1870. 
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Propvction, 8aLEs AND Cozctæny Consumprion or Coat IN Nova SCOTIA DURING THE 
YEARS 1886, 1885, 1884 AND 1883. 


TaBLe À. ® 






Colliery Con- 














Period. | Production. | Sales. sumption. 
oe oe : | ener, era od 
| 1886—First quarter. Tons. 232,904 su | 171,421 : 41,475 
1 1886—Second do «— 454,309 | 399,101 39,929 
1886—Third do  «# | 599,243 | 590,971 36,652 
, | 
‘ 1886—Fourth do | 396,468 | 377,011 41,186 
a — anne: 
| Totals..' 1,682,924 | 1,538,504 : 159,512 
| ——- | 
1885...... oe “oy. 1,814, 470 1,405,051 : 142,939 
1884 .......... & ,, 1,556,010 1,413,048 130,781 


1888.......... 2 1,593,259 | 1,453,226 | 125,383 





DistTRisuTion oF Nova Scotia Coat Soup DURING THE YEAR 1886. 


Tase B. 
Market. Tons. 
Nova Scotia :— 
Transported by land ........... 303,950 
6 DY 8en,.,.... sv... 211,515 


Total. @#eeeee 515,465 


New Brunswick... cece soc veccee 197,028 
Newfoundland ...... ssccee soso cocses 80,053 
Prince Edward Island................ 55,068 
Quebec ss sil si ie 603,413 
West Indies......,,.....,..... dite 12,728 
United States,.....,...,....... ou. 73,923 
Other countries ...... ss sossvre 827 





Total.......| 1,838,505 
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Coa, Traps BY countiEgs IN Nova Scoria DURING THe YEAR 1886. 
Tass C. 


CUMBERRAND. PicTov. Cars Breron.| Ixveeness. 
Pa . BS ge ET he RS 
Raised.| Sold. | Raised. Bold. |Raised.|. Bold. |Raised.| Sold. (Raised. | Sold. 


Year 1886, 








i _ ——— ee 


First Quarter! 103,684 staal 20,085) 6764] 48,007) 7,855, 29 
Beocnd “ | 112418) 106,390, 128,680] 108,960) 218,264 18,10 den 
Third “| 197,950! 124,920! 145.711| 188,841] 315,572) 827,710! .... 
Fourth “| 148,410! 189,840! 116,156! 108,478] 192,900! 194 808! …… 


Totals.| 602,455! 466,217 464,682 419,900! 715,668| 668,773) 219 








—_—_—_— 


PRODUCTION or CoaL IN Nova Scotia BY COLLIBRIES DURING 1886. 
Taste D. 


Colliery. 





oo 


Seam. Tons. 
North eeeaee sense 


Joggins 





Chignecto ........,. sors) 


Joggins ...... 
Lawrence. sis sinus 


10,246, 
24,912| 
ere 56 
Springhill..........+e2...-....| Main North and South.. 466,781 | 
BOOM: Sais rimes one Gee eee ese Sean wes 460' 


0e se ee 


Acadia} 4 De serons. Acadia ............:.. 110,758, 
Albion } 3 = oseee| Third and McGregor.... 87,144! 
Vale. LS: Suns McPean and Six Feet... 143,963 | 


Intercolonial ............ .| Acadia 121,518 


New Glasgow............ rer 


B to 660008 505 0 8e @eesebBae e 1,199 
on? ds Barachois ....................| Lingan ............... 98 
Blockhouse............ tsar Blockhouse ........ ss 5,61; 


Bridgeport ....,..............|Phelan ... 


Caledonia ...cce wesc eee noel. SG: 


16,065, 
81,547; 
2,236 
37,388 
106,744 | 
132,305, 
19,811 ' 
9,630 
91,5% | 


Francklyn 
Glace BY 660i vases secs: 5: 
Gowrie 
International ...........,..... 


Gowrieiisissssss te 
Harbor ........... Soles 
Lingan....... ss... 
Phelan ... 
Reserve. caeees civiscnsss oiues| GO; 


Lingan eeee 006000 00000 esse 
Ontario 000000 0060080 000. 00% 


00%. 





Ca 


Sydney seeestansuneee Beaatse seve 
Victoria.... 000508 000000 eue 
Broad Cove........ 


Ross.... 2060 000608 000008 FEB BeOS 





Sydney 006.000 00090e 
Victoria .... e@eeoete 008 


Total....... eeee 


156,403 
66,174 
118; 


101 


1,682,924: 
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YBARLY PRODUCTION oF CoaL IN Nova Scoria since 1870. 





Tage E. 

Ya. | Tons. 
1870 700,861 | 
1871 754,031 : 
1872; 986,664 
1873 | 1,117,643 
1874 977,446 
1875 | 874,905 
1876 794,803 
187 | 848,395 
1878 : 863,081 
1879 882,863 
1880 |  1,156,635 | 
1881 1,259,182 | 
1882 1,529,708 

| 1883 | 1,593,259 

' 1884  1,856010 | 

| 1885 1,514,470 
1886 1,682,924 


Total... 19,152,880 | 
{ 


er ee —— ———— 
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k 


British The following table F is compiled from figures received from the 
se Minister of Mines of British Columbia, and shows the details of the 
coal trade there in 1886. 
Coa. Trapt oF BRITISH COLUMBIA DURING THE YEAR 1886. 
Tagcx F. 
| Sold for . On hand Unsold, in- | 
Coal raised. home con- : Soldfor lst January . cluding coal: 
Name ' sumption. exportation. instock | Number ! 
0 Jan. lst 1887.) of mes 
colliery. Tons. Tons cwt. Tons cwt.Tons  ewt. Tons cwt.| employed. 
BS Anas Bs A er tee pat pr ris = 
Nanaimo....| 112,761 | 33,260 15 79,637 8 1,019 13 9882 10 490 
Wellington ..| 185,846 | 52,300 144,628 31,691 20,711 618 
E. Wellington 28,029 427 25,042 1,600 4,060 161 
© heen PRE cu 
| Totals..| 336,836 | 85,987 15249,205 8 $4,210 13 25,653 10 1,2 
_ = 2 ae * a sort eae oe bebe ot — Se, 
Table G shows the yearly output since 1874; the figures are taken 
from the reports of the Minister of Mines of British Columbia. 
PropucrTion OF COAL IN BRITISH COLUMBIA FROM 1874 To 1886 INCLUSIVE. 
TAaBLe G. 
Year. Tons. 
1874...... 6 8008 05 Coes .296e en ete eevee 81,000 
1875: wees so 0080808 00 es eee eve 110,000 
@1876.... 680506 es 0e @ ee 20008 0000 8 288 tee 139,000 
WOT T raies Re RAR a RE RE ae a ee 154,000 
1878... 8656 eee Pe620e6 reve 90806 ee 0 » 171,000 
1879.... 5256. 00 2006 2008860000 609 0e 241,000 
1880: initie 2. te 20885 6000 00 ve 268,000 
AOE ss ois esa Does Sade ANS 228,000 
1892: 5m sia ie és tissss eae ew ss. 292,000 
1883 «ee 4808 002% 200806 90056 801008 nee 213,000 
1884. @ Less cette 26e 00e ces 394,070 
e 1080 sis nn sper Sauna nes douce) 068000 
OBS RS San Ges Aten eee ie ae SG 326,636 
are The only official statistics of the production of coal in New Bru 
wick available, are those of the Census Returns, which give :— 
Census year ending f Coal..... vccvcceveccsse 4,502 tons. 
2nd April, 1871. Albertite..... ecccsesee 9,000 & 
Census year ending f Conl.... ,..... secs 6,221 tons. 


4th April, 1881. 


Albertite...... enone seen 18,368 


& 
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The following tables, 1 and 2, show the imports. of coal, coke, coal- Imports and 
tar and pitch, and 3, 4 and 5 the exports of coal. They were compiled se 
from figures furnished by the Bureau of Statistics of the Customs’ 
Department. The exports of coal, the produce of Canada, from other 
provinces than those for which tables are given, are very small, but 
Ontario, Quebec and New Brunswick export some imported coal to 
the extent in 1886 of :— 

















Tons. Declared value. 
Ontario.... es. eave ve 49,469. CREER eecee » «$119,853 
Quebec.......... ose 0 dass sera deemdece . 98,092 
New Brunswick...,,...... 8,610.............. ss. 33,038 
ImwporTs or Coat & COKE DURING THE YEARS 1885 4 1886. 
TaABLs |. 
| 1885. 
ANTHBACITE. Bituminous Coan. CoKE. 
Provinces. 7 ae eer ee 
Tons. Value. Tons. Value. Tons. Value. 





_ —— | ma, — = — — 


t 
| 
22,855 ($ 74,161 | 2,661 $ 10,871 | ....… $e..... | 
| 





Nova Scotia.....,.... 


| 
P.E. nd. 1,891 6,231 99 | 208 diras loss 


New Brunswick, eeee 38,882 130,620 6,618 14,997 eeeeee ces 


Quebec... ...... 254,744 | 934,629 | 100,414. 183,078 | 1,682 | 6,118 
Mn SAGs 2,749,112 | 865,196 . 2,621,107 | 9,860 | 33,681 


“Manitoba ...........' 12,106 | 61,256 4. 35 34 237 


British Columbia. ...! 258 3,113| 612 4,223 | 253 | 1,041 








— 


Totals... 958,089 ($3,959,122 | 975,604 '$2,834,517 | 11,829 |$40,077 | 








1886. 
ANTHRACITE. _ Brruminovs CoaL. , Cons. | 
Provinoes. D nn = a 
Tons. Value. | Tons. | Value. | Tons. | Value. | 
ae er ae 7" ee eee (eee! 
Nova Scotia.........| 18,803 |$ 59,550 ‘1,243 F 5,963 | coe [Boocene | 
P. E. Island.........| 1,747 4,975 36 | 71 bbe ET 
| 
New Brunswick.....| 34,845 | 111,260 : 8,922 ! 17,535 | 2 11 
Qnebec.......,,,....|267,286 957,740 | 75,864 136,468 |, 2,132 7,510 


11,140 | 38,406 





| 

Ontario ......,....,|649,384 | 2,755,294, 937,988 | 2,541,140 | 

Manitoba 09092 er %e 3,437 15,800 | 60 | 289 | 163 | 1,150 n 
s e ! 

British Colambia. 26 407 | 589 | 3838! 105. 364 | 


Totals.... 975,528 |$3,905,026 ‘1,024,702 


$2,705,304 13,542 











$47,441 
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Imports or Coat Tar aAnp Coa. Pitca. 


TABLE 2. 
| en 1886, | 1886, 

Barrels. Value. | Barrels. Value 

Ontario..............| 6,534 | $8,918 | 6,732 | $10,716 
Quebec ........se0000| 5,796 | 7,589 | 8,031 | 13,292 | 
Nova Scotia .........| 4,062 | 3,056 | 4,818 | 4,075 | 
New Brunswick......| 1,295 | 2,260 | 1,869 | 4,209 | 
British Columbia. ..… 28 | 136 | 18 | 108 | 
Prince Edward Island. 497 | 889 | 304 667 | 
nes eee Bore 

Totals ...,.......| 18,212 | 21,772 $33,067 


| $22,848 





Exports oy Coan From Nova Scoria, Tau PRODUCE oF THAT PROVINCE. 














Tas_e 3. 
Nova Scotia. 

Years. - 

Tons, | Value. 
1873 368,249 | $980,634 
1874 262,124 | 647,589 
1875 179,626 | 404,351 
1876 126,520 | 263,543 
i877 173,389 | 352,453 
1878 1 4,114 ! 293,795 
1879 113,742 | 203,407 
1880 199,552 | 344,148 
1881 193,081 311,721 
1882 | 216,954 390,121 
1883 192,795 | 336,088 
1884 | 222,709 | 430,330 
1885 | 176,287 | 349,650 
1886 240,459 | 441,693 
Totals..| 2,809,601 |85,749,373 








core. | 


Exports or Coat From British COLUMBIA, THE PRODUCE OF THAT PROVINCE. 


~ 


Years. 


Totals. 


MINERAL 


of 


TaBLe 4, 


* This quantity is partly estimated. 


STATISTICS. 


Returns of the Dept./Returns of the Dept. 


Mines, B.C. lof Customs’, Ottawa. 

Tons. fons. 
56,038 51,001 
66,392 65,842 
121,284° 116,910 
116,381 118,252 
164,682 165,734 
192,096 186,094 
225,849 219,878 
189,323 187,791 
232,411 179,552 
149,567 271,814 
“6 A78 245,478 
237,797 250,191 
249,205 274,466 
2,306,503 2,332,403 





23 8 


Coke. 
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Exports or Coaz FROM New Brunswick, THE 
Propucg or Camapa. 


{ 


TaBLE 5. 

New Brunswick. 

Yrars. Pee. Mak ate 

7 Tons. | Value. 

1) fe ue 5,599 | $61,516 
1874.....,............| 1,606 | 82,406 | 
1875..................| 4,527 | 46,949 | 
1816, rien uote 4,946 | 35,321 , 
1877............,.....| 9,669 | 106,843 
ABB ee sense. .| 7,969 | 94,904 
1819 suiwdseeeaces 6,622 | 86,421 
18805 See | 12,350 | 62,617 

1881...... ds 14,219 | 41,458 
1882. ......... Fes 15,606 | 15,973 | 
1883.....,........,...| 15,841 | 16,454 | 
1884...... ere 1,767 6,579 | 
1885.............. : 1260 | 3,165 | 
10 ne ei, 17 | 162 | 
Totale ............. 107,798 | $657,768 | 


$$ 





The quantity of coke manufactured in Canada in 1886 has been 
35,396 tons, of about $100,000 spot value; it was manufactured in 
Nova Scotia, and used there in the blast furnaces at Londonderry. 

The quantity of charcoal manufactured in the county of Essex, 
Ontario, during the year 1886, is 901,500 bushels, which, at a value 
of 6 cents a bushel, represents a total value at the works of $54,000. 
This charcoal is sold to iron works in the United States, at Detroit or 
Wyandotte; showing that this fuel could be manufactured in other 
parts of Ontario to supply Canadian iron works, 

The production of charcoal in the county of Essex only has been 
returned, the addresses of other manufacturers not having been 
obtained. 
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COPPER. 


There were in 1886, no copper works in operation in Canada, summary, 
80 that all the ores from the different mines have been exported for 
treatment abroad. | 

The total quantity of fine copper contained in the ore exported from 
the different mines of Canada during the year 1886 is estimated at 
about 3,505,000 lbs. This quantity of copper represents a value of 
about $354,000. Besides this copper value, the greater part of these 
ores was also utilized in acid-making for the sulphur they contain in 
the state of iron pyrites (see the article on pyrites). 

The fine copper contained in the ore exported from Canadian mines 
in 1885 is estimated to have been about 700,000 lbs. lower than in 
in 1886. 

The total imports of copper in 1886 have reached the value of 
$259,615, of which $196,846 were pigs, bars, ingots, old and other 
unmanufactured copper. 

The exports of Canadian copper ore in 1886 were almost entirely ete 
from Quebec and Ontario: the quantity of ore exported from Quebec 
corresponding to a copper content of about 3,338,230 Ibs., and the 
quantity from Ontario to about 164,040 Ibs. In Quebec, nearly the 
whole is from the Albert and Crown mines of Capelton, county of 
Sherbrooke, from which there have been exported to the United 
States, 43,906 tons of ore with a copper content of 3,336,810 lbs. as 
per U.S. Customs returns; this gives about 3:8 as the average per- 
centage of copper inthe ore. The whole of the ore exported from 
Ontario has undoubtedly come from the Sudbury mines, the quantity 
being 3,307 tons, the declared customs value of which was $16,404; 
work only began in the Sudbury district late in the year. 


IMPORTS OF COPPER. 
(From Customs Dept. books.) 


Ro be 1885. | 1886, ane ne 





® . - | Le 2 a 
Provixces. |Pigs, bars, ingots, old, &c. Pan ‘Pigs, bars, ingots, old, &c. nee 


—— | 

















; Pounds. — Pounds. Value. Value. _ Pounds. : . Value. . Value. 

Ontario ....! 619,700 | $80,868 | $31,994 | 1,159,200" ‘$121, 994 | $29,162 
Quebec . | 427,400 43,833 | 8,957 || 1,146,100 64,349 | 16,623 
| Nova Scotia. 59,000 4,968 : 4,823 || 64,100 | 4,823; 3,483 
N. Brunsw’k, 28,100 3,165 | 3,370 | 66,200 4,547 4,123 
P. E. Toland! 2,400 285 | 97 | 3,800 480 112 
Manitoba ..: 100 5 7,198 D IN aecanes 4,763 
B. Columbia 9,600 1,385 7,453 | 4,400 : 653 4,503 

Totals. . 1,146,300 | $134,509 | $63,892 | 2,443,800 | $196,846 | $62,769 
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The above table shows the importations of copper in 1885 and 1886, 
and the following tables 1 and 2 give the exports from Ontario and 
Quebec; the exports from the other provinces having always been 
very small, no mention of them has been thought necessary. Table 3 
shows that the copper contents and the declared value are too low in 
the Canadian Customs returns of exports of the Capelton ores at Stan- 
_ stead, and points to the fact that the exports from Quebec given in 
table 2 have very probably been really greater throughout. 


Exports oF CoPPER FROM ONTARIO AND QUEBEO.® 


(From Trade and Navigation Returns ) 














TABLe 1. 
| Tee Fiscal Years. Quebec. Ontario. Total. | 
| 1860. ...... …|#182,112 |$283,952 | $466,064 
1861. 230,204 | 210,471 440,675 
1882.....,.....| 151,184 | 250,468 401,652 
1863.. 301,363 | 370,570 671,932 | 
1884... 92,048 | 478,407 570,455 
1885.....,..... 86,155 | 382,458 468,613 
[tees te ne 25,109 | 187,940 213,049 
1887... 146,287 | 197,829 843,116 
1868...... ss ee 4 394,190 
1889........ | 380,517 | 136,913 516,430 | 
1870... 269,757 De 269,767 
1871...... so... 118,798 er 118,798 | 
1872... cool 102,210 ne 102,210 
1873... eee 165,897 | seit 165,897 | 
Total,....... | weoe | $8,142,838 | 
| 


* The exports from other Provinces are very small. 
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Exports oF CoPPER FROM ONTARIO AND QUueBsc.* 
(From details furnished by Customs’ Department.) 
TaBre 2. | 
Quebec. Ontario. Total. 
Calendar Years. SS 
Pounds. Value. Pounds. | Value. Pounds. Value. 

1873...........| 1,046,870 | $120,532 1,046,870 | $120,532 
TL PP 932,866 | 111,727 932,866 | 111,727 
1875...........| 1,782,166 | 241,439 1,782,166 241,439 
1876..... .....| 1,882,491 | 249,971 1,882,491 | 249,671 
1877...........| 1,880,090 | 245,406 1,880,090 | 245,406 
1878...........| 355,160 36,499 - 355,160 36,499 
1879.....,.....| 408,860 47,817 408,860 | 17,817 
1880,.........,.| 1,434,700 | 192,171 1,434,700 : 192,971 
1881...........| 1,244,780 | 125,753 1,244,780 | 125,753 
1882.......,,..1 1,864,170 | 182,502 1,864,170 | 182,502 
1883...........| 1,400,300 | 148,709 1,400,300 | 148,709 
1884......,....| 2,714,400 | 273,422 2,714,400 | 273,422 
1885...,...,.,..] 2,626,000 262,600 2,626,000 262,600 
1886.....,...,.| 2,239,000 | 232 855 | 164,040 | $16,404 | 2,403,040 24 3/5 | 





———— 


Totals ....../21,811,853 ($2,471,903 | 164,040 |$16,404 |21,975,893 ($2,488,307 


* The exports from other Provinces are very small. 


COMPARATIVE STATEMENTS oF COPPER CONTENTS oF SAME QUANTITIES OF CANADIAN 
Orgs Exportep To THe UNITED States, 
| Tage 3. 





Imported to Vermont as per ‘Exported from Stanstead as per 











U.8. Treasury Department | Canadian Customs’ Depart- Difference. 
Returns. ment Returns.» 
Pounds ot Value Pounds of Value. , Pounds of | Value. 
copper 3 copper. $ | copper. $ 

1883 (a.) 120,369 1,192,000 105,144 | ? 15,225 
1884 2,234,642 223,405 1,676,000 171,700 558,642 51,705 
1885 2,943,736 294,413 2,452,000 245,200 491,736 49,213 
1886 3,318,723 | 332,033 2,864,000 240,700 454,733 91,333 


(a.) Quantity of ore stated—526,694 cwts. 


Summary. 


Nova Sootia. 
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GOLD. 


The total production of gold in Canada, in 1886, has been 76,879 ozs., 
valued at $1,330,442. This is an increase over the production of 
1885 of 2,541 ozs., and in value an increase of $214,419. 

The return of the quantity of alluvial gold washed at Ditton, in 
Quebec, has not been obtained. 

The two great gold producing provinces of the Dominionare British 
Columbia and Nova Scotia. In British Columbia, the gold has hitherto 
been derived from the alluvions, but in Nova Scotia, on the contrary, 
the quartz-veins were worked from the first. In the province of 
Quebec, gold has also been obtained for a great number of years 
from the alluvions of the tributaries of the Chaudière River in Beauce 
County, principally from the Gilbert River. 

In several other places in the Eastern Townships of the province of 
Quebec, rich alluvions were washed, at times, principally at Ditton, in 
the county of Compton and in the county of Sherbrooke. 

À small amount of gold is besides obtained every year from the 
alluvions of the Saskatchewan River, near Edmonton. In 1885 its 
value was about $600. 

Auriferous quartz-veins have ulso beon worked in several districts 
in Ontario, and promising mines developed to a small extent, princi- 
pally in the townships of Marmora, county of Hastings; in the Town- 
ship of Moss, Algoma; and on the Lake of the Woods. In 1886 none 
of the mines of these districts have produced any bullion. 

The following general statement of the gold production of Nova 
Scotia in 1886 was kindly sent us by Mr. Gilpin, the Inspector of Mines: 


GENERAL STATEMENT OF GOLD PRODUCTION 1N Nova SCOTIA FOR THE YEAR 1886. 











TABLE A. 
se aaa es — re | 
Districts. Be PUS : ze 35 RE vied Totals mee yield 

78 Q aie A Sp 
| a eed ee ee ee = ee nent! 
| oz. dwt. grs.| oz. dwt. grs. |oz. dwt. grs.! 
‘Curibou .......... 3] 15,304| 3] 2] 1] 3087/0 14 10 | 2,238 17 10] 2 1 0 
Darr's Hill... «.. 1] o722/ 1} ol 1! neo 11 4 | 650 0 of 1 6 0 
‘Montagu ........-1 1] 1,434/ 2| 2] 0 7|i 2 18 87 14 0/9 1 0 
Oldham.........- 3| 13,043 2! 11 1| 1,02 /2 2 2 | 219 3 2% 112 1 0 
otre LS 1} 36%! 21 01 21 43/018 15 | 233 17 0! 1 0 0 
Sherbrooke... ..… 6 | 17660 | 71 31 4! 285010 9 10 | 138 3 9! 3 18 12 
| Stormont ........ 21 314] 21 2] ol 42911 0 6 | 45 0 Of 1 18 O 
“Tangier... 2| el 2| 21 0! 9368/0 17 17 | 360 1934] 1 7 0 
Duiacke: nest 2| 31#| 3] 3] o| 1%310 5 2 30 17 8] 2 0 0 
Waverley........{ 1| 2736] 1] 1| 0] soafo 12 2 | 29 2 of 1 19 0 
Unproclaimed...-.| 5 | 85,017| 10| 7] 3] 6778{1 7 0 | 9811 10 2/17 10 0. 

| Ps) re, eee ue | 0 REN ee a = | 

| Totale ....... 27 | 128,880 | 3 | 23 | 12 | 29,010 | 0 16 2] 2,862 5 15 | 17 10 0 


—_ 
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Gold was first discovered in Nova Scotia in the ‘Tangier district, in | 
the year 1860; and two years afterwards, when the office of Gold 
Commissioner was created, work was actively proceeding in eight 
different districts, 

The following tables B. and (., givo the production by districts, as 
well as the yearly output for the whole of Nova Scotia since the begin- 
ning of the year 1862. They have been compiled from the annual 
reports of the Department of Mines of Nova Scotia, which may be 
referred to for many details concerning the operations of the gold 
mines in that province since their discovery :— 


GoLp PRODUCTION OF THE DIFFERENT DISTRICTS IN Nova SCOTIA FROM 1862 To 1886 








INCLUSIVE. 
TABLE B. 
Total 7 Tota YIELDS ne. | 
quantity of . verage 
District. | quarts, à An yield 1 per tou 
crushe uantity. ue a 9 où ibe: 
tonr. sz. dwt. gra. $19.50 per oz. | 
| 


Caribou......,........ 





20,958 , 15,744 10 6 ‘$ 307,018 | $14,649 
| 5 





Montague .............| 13,828 , 28417 0 10 ' 554,133 








$14,566 


| 40,073 
Bilis arecteeetosd 31,171 31,469 14 9 | 613,465 | 19,680 
Renfrew ..............| 41,862 | 29,470 3 23 | 574,670 | 13,760 
Sherbrooke ..... ...... 158,942 oe 14 10 | 2,306,532 | 14,612 
Stormont .............| 15,892 | 18,362 10 19 : 358,068 | 22,819 
Tanger... sosoee sl 27,418 | 18439 19 17 | 359,578 | 13,115 
Uniacke ,...... ......| 31,231 | 18,108 13 4 353,119 | 11,308 | 
Waverly .........,,...| 88,953 | 53,158 18 4 1,036,598 | 11,653 
Wine Harbour... 38,944 . 27,287 16 19 ! 533,112 13,663 
Darr’s Hill............| 39,909 | 18,715 19 19 364,962 | 9,145 
15 Mile Stream ........| 1,088 | 560 6 23 ' 10,927 | 10,043 
Unproclaimed .........| 42,793 | 34,406 3 23 | 670,922 | 15,678 
Î 
| 


Totale... 552,789 |412,415 12 18 $8,042,104 
| 
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Yerarty Propvortox or Goup mw Nova SCOTIA since 1862. 








Tage C. 
| 

ro Tons of quarts Total aa _ ae Fi 

Quantity. | $19.50. O00 ts. 

as, Os. Dwt. Grs. 

1862..... ae 6,473 7,275 8 O | $141,871 $21.91 | 
1008: 17,000 13,971 13 17 273,448 16.02 | 

1864. 21,431 20,017 18 13 390,349 18.11 
1860. ss ue 24,421 25,454 3 22 496,357 20.33 | 
BOG is Use 32,157 | 25,204 13 2 491,491 | 15.28 
PBT ha Ganecwnndes 31,384 | 27,310 18 11 532,563 16.96 | 

POOR vciedeenwaed ae 32,259 20,541 6 10 400,555 | 12.41 
1860 1. 5. sas 35,144 | 17,868 0 19 348,427 9.91 | 

1870..... Jde 30,824 | 19,866 5 5 387,392 12.56 
SL Gane ere ae eae 30,787 19,229 7 4 374,972 12.17 | 

BA se 17,089 13,094 17 6 255,349 14.81 
1819 cada vusestent 17,708 11,862 7 18 231,123 | 13.05 | 

ÉTÉ said. 13,844 9,140 13 10 178,244 12.87 
Dress 14,810 | 11,211 14 19 218,629 | 14.89 | 

1870 isa 15,490 11,978 13 18 233,585 15.08 
BTS 17,369 | 16,882 6 1 329,205 | 19.01 | 

1878... cece.l 17,989 | 12,577 1 22 245,253 | 13.63 
1070 Ass oo 15,936 13,760 8 21 268.328 16.83 | 

1880 usine 13,997 | 13,221 13 22 257,823 | 18 .42 
Te 16,556 10,756 13 2 209,755 12.66 | 

CL, SE wee 21,081 14,107 3 20 275,090 | 13.04 
LE ee ee 25,954 15,446 9 23 301,207 | 11.60 | 

1884. Li 25,186 16,079 14 10 313,554 | 12.44 
SD de.2e 28,890 22,203 12 20 432,971 | 14.98 | 
1886...... ne 29 010 23,362 5 15 455,564 | 16.70 | 
eg ns ee Re rs Gi, =). 

Totals ..... ; 552,789 $14.56 











412,415 12 18 | $8,042,104 








The statistics for British Columbia were furnished us by the Depart- 
ment of Mines of that province, and are as follows : — 


Table 1 is the statement of gold production, as reported by the 


banks at Victoria. 


Table 2 gives the gold returns as estimated by the Gold Commission- 
ers of the different districts. | 
Table 3 shews the yearly yield of gold since 1858. This table is 
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taken from the annual reports of the Department of Mines, which 
may be referred to for detailed information on the operations in the 
Gold Fields of British Columbia since 1874, when the first report was 


published. 


VaLus or GoLp EXPORTED BY THE BANKS AT VICTORIA DURING THR YEAR 1886. 


TABLE 1. 


Bank of British Columbia...... ss... ess corse 
Bank of British North America.......{ serres vocvee 


ee $374,398 


48,519 


Garesche, Green & Co...... .. cece ceccee sos cece soso. 830,127 


$753,043 


PRODUCTION OF GOLD AND NUMBER OF MINERS EMPLOYED IN BRITISH COLUMBIA DURING 
1886, AS ESTIMATED BY THE GOLD COMMISSIONERS. 






























































Tage 2. 
nu ne : Yield of | Total yield 
Districts. | Divisions. Whites. Chinese by Bs by districts, 
Cariboo ,...,,..| Barkerville...,......,.. 96 | 216 | $96,000 
Lightning Creek........ 44 | 252 54,800 
Quesnel Mouth ......... 12 107 45,500 
Keithley Creek.......... 30 | 236 61,900 
$258,200 
182 811 
Cassiar ......... Laketon ..........,..., 38 54 
| McDame Creek .........| #18 27 
SKOCUA sise Secase Gees 63 17 : 
77,100 
| 119 | 98 : 
| 
Kootenay....... North semis 228: 5; 10,000 
SOUtR sos ses à | 49 115 48,500 
58,500 
Lillooet ........l..... er His His | 177 | 15, | 
; | 
Omineca sus. loss coves Auris 50 | 400 | 132,000 | 
. ' 132,000 
15} 23 17,600 
' 17,600 
Yale ..... ere Hope, Yale and Lytton... .. | 250 25,000 
Kamloops...... Sree 30 45 | 22,000 
Okanagan .....,......,. 14 30 5,000 
Similkameen ........... 493 295 . 203,000 : 
| | —— 255,000 
537 | 620 —— 
| $798,400 





Total Whites...........| 1080 


PEN sv... | 2067 





Total employed......... * 3,147 | 


















uebec. 

ri 
mining 
division. 
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ANNUAL PropucTion or Gozp 1N BRITISH COLUMBIA SINCE 1858. 
TasLe 3. 


a — —) —— __— —s —— — — = —- _ — = — —— — 


Amount actually Add one-third 


Average 
Year. known to have! more, estimate of Total. Number of : yeariy 





n : pri | miners : 
Sy Sal Pouce emploved, Sore 

1858 390,265 52 3,000 7 

(@ Months) \$ 390, $ 130,088 $ 520,353 $ 173 
1859 1,211,304 403,768 i 1,615,072 4,000 403 
1860 1,671,410 557,133 2,228,543 4400 ' 606 
1861 1,999,589 666,529 2,666,118 4,200 634 
es \ 3,184,700 1,061,566 4,246,266 { rs - 
1864 2,801,888 933,962 , 3,735,850 4,400 849 
1865 2,618,404 , 872,801 1 3,491,205 4,294 813 
1866 1,996,580 | 665,526 | 2,662,106 2,982 ‘ 893 
1867 1,860,651 620,217 2,480,868 3,044 814 
1868 1,779,729 593,243 2,372,972 2,390 992 
1869 1,331,234 443,744 1,174,978 2,369 749 
1870 1,002,717 334,239 ' 1,336 956 2,348 569 
1871 1,349,580 449,860 :  1,799,440 3,450 734 
1872 1,208,229 402,743 1,610,972 2,400 671 
1873 979,312 326,437 |  1305,749 2,300 567 
1874 1,383,464 461,154 1,844,618 2,868 , 643 
1875 1,856,178 618,726 2,474,904 2,024 ‘ 1,222 
1876 1,339,986 446,662 1,786,648 2,282 , 183 
1877 1,206,136 | 402,045 | 1,608,182 | 1,960 820 
1878 1,062,670 | 1-5th 212,534 ! 1,275,204 , 1,883 ‘ 677 
1879 1,076,049 | “ 215,009 , 1,290,058 ‘ 2,124 607 
1880 844,856 “ 168,971 | 1,013,827 1,955 518 
1881 872,281 74,456 | 1,046,737 1,898 551 
1882 795,071 “159,014 954,085 1,738 548 
1883 661,877 | « 132,375 | 794,252 1,965 404 
1884 613,304 | 122,861 736,165 1,858 396 
1885 594,782 |  «“ 118,956 713,738 , 2,902 + 246 
1886 753,043 “150,608 | 903,651 | 3,147 287 

| Total......; $50,209,517 | 


——— or —_————. — 





The returns made to Mr. Duchesnay, the Mining Inspector of the 
Chaudière division of the province of Quebec, added to other returns 
made directly to this office, give 327 ozs., 9 dwts., 22 grs., as the pro- 
duction of gold in that division in 1886. 

The following table gives the total production of that division as 
reported to Mr. Duchesnay since the year 1877, but the real quantity 
of gold washed each year has been greater than is indicated by these 
figures, and Mr. Duchesnay estimates thet in 1879 he received returns 
of only about one-half of the actual production, and that in 1880 the 
actual production was more than $50,000. 

Gold was first discovered in that region in 1847; but active operations 
there date only from 1862. It has been impossible- to collect the 
statistics of the production for each year since that date; it was only 
learned that in 1867, the returns made to the Mining Inspector 
gave $31,000, and that in 1868 they were about $25,000. 
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GoLD PRODUCTION or THB CHAUDIÈRE DIVISION AS REPORTED TO THE MINING INSPECTOR, 


oe rd 
| | 


Total output as 








Value 


zest. reported, | @ $17 50 per oz. 
OZ dwts. &rs. 
1877 (a) hide ‘ 688 — 19 — 11 | $12,057 
LO 7B ut veces] 1084 — 19 — 5 | 17,937 
1810 ouoecuse Ù 1m — 2 — % | 32,972 
1880 suis Ob = 8e M | 33,174 
1881... cesse moooool 8237 — 15 — 17 66,661 
TSS PP RE Er 976 — 15 — 0 +* 17,093 
BSS sensuel “DOIG =- de au | 17,787 
1884 une Us 498 — 9 — 3 | 8,720 
CE DE ocedeas 120 — 19 — 19 | 2,120 
1680.41 tm ns 227 — 9 — 22 3,981 


(a) Second half of 1877 only. 





3458 GEOLOGICAL AND NATURAL HISTORY SURVEY OF CANADA. 


GRAPHITE. 


The total production of graphite in 1886 has been 500 tons, valued 
at $4,000 at the mine. | 


Exports OF GRAPHITE, 


ONTARIO (a.) | QUEBEC. New Baunswick. ToraL. 


Year. (———— | ———————— 
Cwt. Value. Cwt. Value. 


1877 429 | $1,553 | .... | $ 


Cwt. Value. Cwt. Value. 


ee - - §——“—- 





| 
| 
| 
| 

















Bae. sf 429 | $1,553 
1878 899 3,370 | .... eet some Avge gog | 3,370 
1879 275° | 1,167 | .... re 275 | 1,167 
1880 | .... 7. css “ae “ana À ee 
1881 , se | | 
1882 | .... er ee peas ce wee Mode | | 
1883 | .... | .... ans | . 140 59 , 140 59 
1884 | ..., | ee | eu om | 
1885 eae 6 60 | 2043 917 2,049 ' 971 
1886 tae .... | 8142 | 3586 8,142 
Total | 1603 | $6,090; 6 $60 |10,325 CERTES $10,702 
| | \ 








(a) The exports from Ontario are probably the produce of the mines of Ottawa county, 
province of Quebec. 
Imports OF BLAck LEapD, 











PROVINCES. 1885. | 1886. 
Ontario ....... men $9,519 $11,322 
Quebec ............ | 3,434 4,825 | 

| Nova Scotia ....... | 2,765 4,333 | 

| New Brunswick 5e 3,622 4,049 | 
Prince Edward Is’d.. 440 7 640 | 

MGs 54 94 


| 
| 


British Columbia. .. 540 550 | 
Totals....., eece $20,377 $25,813 | 


oo: a __- _ = —— - — 
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GYPSUM. 


The total production of crude gypsum has not veen obtained. summary. 
Taking the exports from Nova Scotia as representing very nearly 
the production, and estimating the quantity mined in Ontario to 
have been 6,000 tons, the total crude gypsum produced in Canada 
during 1886 may then be estimated at about 162,000 tons, valued in the 
aggregate, at the point of production, at $178,742 ; of this, about 7,000 
tons were calcined and manufactured, in New Brunswick, into about 
51,000 barrels of plaster of Paris, valuod on the spot at about $1.00 a 
barrel; about half of this plaster of Paris was sold in Canada, and the 
other half exporteë to the United States. Unknown quantities were 
ground in Ontario for land plaster or calcined for plaster of Paris. 

Compared with 1885, it is estimated that the increase in 1886 in 
the production of crude gypsum was about 45,000 or 50,000 tons ; the 
Nova Scotia exports alone having increased 36,109 tons. — 

The total imports were $2,492 worth of crude gypsam, $560 worth 
of ground gypsum, and $5,602 worth of plaster of Paris. 


Nova Scotia—The quantity consumed in Nova Scotia is not reported Production by 
by the Department of Mines, but the quantity exported was kindly 7" 
furnished us by that burcau as follows :— 


Exported Prom. Tons. Value. 
Windsor... ............e eo -ecee 96,087 $96,119 
Cheverté: se ee 95505 5.65 649 23,272 17,509 
St, Anne’s(C.B.).............. 4,300 4,000 (a.) 
HAAS is Lister sis 94 492 








123,753 $118,110 
(4x) —Estimated value. 


From the annual reports of the Department of Mines of this pro- 
vince, we gather that the exports of gypsum.for the four years 1883 
to 1886 were : 


Tons. 
ER PT A eae ke eed oak 144,668 
1884:sssis aes S cavtae Zane waane ee 111,068 
1885 RP ewes 87,644 
ERO ache ic ove Leds Seine Gace 123,753 


These quantities, it will be noticed, do not entirely agree with the 
export returns of the Customs Department of Ottawa, the table of 
which is given below. | 

In New Brunswick the production of gypsum in 1886 has been yew 
about 32,421 tons, valued on the spot at $48,632, at an average price Pruntwiek- 
of $1.50 a ton. It was nearly all produced in Albert County : 
1,500 tons only having been estimated as the production from the 
Victoria County quarries. Besides 2 large export of crude gypsum 
to the United States, the Albert Manufacturing Co. also exports a con- 
siderable quantity of calcined gypsum, or plaster of Paris, and sup- 


Ontario. 
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plies, moreover, pretty nearly all the Canadian market with this 
last article. About 4,000 tons of the crude gypsum exported to the 
United States was white gypsum, suitable for terra alba, and sold in 
the vicinity of New York city. 

Mr. Joseph T. Tomkins, general agent for the Albert Manufacturing 
Co., Hillsborough, N.B., reports to us as follows:—" After persistent 
effort and much loss of money in competition with the American tariff. 
all hope of a successful business in manufacturing plaster of Paris here 
for the American market was abandoned, and a large factory was added 
to our works at Newark, New Jersey, the year previous to the advent of 
the National Policy, which policy alone gave new life to manufactur- 
ing plaster, and our Canadian business has increased largely since 1877. 
the price of our plaster remaining about the same, $1.00 per barrel.” 

Notwithstanding repeated efforts made by correspondence to obtain 
retarns from all the Ontario producers along the Grand River in the 
counties of Brant and Haldimand, the return of L. H. Johnson, of the 
Caledonia Plaster Works, was alone forwarded. (a.) 

From the annual report of the Bureau of Industries, Ontario, fur 
1885, and from information kindly sent by Wm. Hamilton Merritt, 
Esq., of Toronto, the production is estimated to have been about 6,000 
tons. Most of it is ground and sold as land plaster, some is calcined 
for plaster of Paris, and some used as a disinfectant ; very little is ex- 
ported, Ontario not only using nearly all its production, but importing, 
besides, several thousand tons of crude gypsum and plaster of Paris. 

The tables of the imports and exports of gypsum are given below, 
and shew how much greater the exports are than the imports :— 


Exports or CRUDE Gypsow, 


D 























| ONTARIO. Nova Scor!a. | New Brunswick. | Tota 
YEARS — , | ae i ra 
| Tons ; Value. Tons. Value. Tons. | Value. | Tons. Value 
1874 |...... Sue 67,830, $68,1641.........| ........ ' 67,830} $68,163 
1875: loss ssl : 86,065 86,193 5,420 $5,420, 91,485. 91,613 
1876 120 | $180 87,720 87,590) — 4,925 6,616, 92,765 94,386 
1877 cealstoesiees <t 106,950 92.867 5,030 5,030; 111,980 98,897 
1878 489 675 88,631; 76,695 16,335 16,435! 105,455 93.805, 
1879 579 720 95,623 71,353 &,791 8,791, 104,993 80,864 
1880 875 | 1,240 125,685) 111,833 10,375 10,987, 136,935) 124,069 
1881 657 | 1,040 110,303, 100,284 10,310 15,025! 121,270! 116,319 
1882 | 1,249 | 1,946 133,426, 121,070 15,597 24,581} 150,273) 147,697 
1883 462 837 145,448] 132,834 20,242: 35,557; 166,152, 169,938! 
1884 688 | 1,254 107,653 100,446 21,800 32,751} 130,141] 134,451 
1886 525 787 81,887 77,898 15,140; 27,730 97,552] 106,415 
1886 350 538 118,985; 114,116 23,498 40,559] 142,833, 155,213 
Totals | 5,994 ($9,217 1,356,206 $1,242,343, 100688 $229,482 Pepe ear 














(a.)—Returns collected at the last moment give a productionof 6,400 tons of crade gypsum, 


valued raw on the spot at $6,000. 
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Exports oF PLASTER OF PARIS. 





PROVINCES. 1884. 1885. 1886. 
Ontario 000000956060 oe $ 99 $ $ 
Nova Scotid®............ Sete nents 294 265 
New Brunswick......... 18,569 15,404 24,610 

Totals.,...,.,.., $18,668 $15,698 $24,935 





Imports or Crupe Gypsum AD oF GROUND Gypsum In 1885 AND 1886. 


Ground Gypsum. | Crude Gypsum. 





PROvIKCES. 1885, 1886. | 1885. | 1886, 


Pounds. | Value. | Pounds. Value. Tons. Value. | Tons. | Value. 
SN ETS | ; 














Ontario ...,..| 26,700 | $ 26,872 re 1,954 | $2,576 |1,557 ‘$2,492 
} 


Quebec. ..... 12,212 Bi No ce | lens | ieee 
Nova Scotia. eese een eeoe + es eoees eee0 se 


N. Brunswick. | 417,800 | 1,049 |150,800 | 395 | .... | .... |... |... 
Prince Ewd. Is] .... ss. ae ous | ss se DR | eee 
Manitoba ....| ..., seve eee ses || asie cece | weve | cece 
Brit. Colum bi 325 10 | «eee a IMilsigraieee me uses | seen 








Totals ....| 457,037 | $1,173 | 188,882 | g560 || 1,054 | $2,576 | 1,557 | $2,492 
| 


Imports oF PLastTsr oF Pais. 


ee = ————_— or me — 





RE RE 





PROVINCES. a hear ES 
Value. | Pqunds. Value. 


247,906 | $1,238 





| 
Ontario ....... 0029 5060600 245,340 | $1,254 
| 


Quebec ss ere se 13,000 66 33,000 165 
Nova Scotia.....,.....,.,...... 2,127 53 2,056 68 
New Brunswick... .,...,,... 57,700 286 56,900 261 
Prince Edward Island ........ sees | rece sees ce 

Manitoba .......,.,,,,,,.. oe 22,000 90 242,700 1,297 
British Colambia............. 264,350 2,667 254,895 2,473 


Totalsi uses ses: 604,517 $4,316 837,457 $5,602 


Summary. 


Production 
by province, 


Nova Scotia. 


Ontario. 


British 
Columbia. 
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IRON. 


The total production of iron ore in 1886, taking the@Ontario exports 
as representing the production from that province, has been 69,708 
tons, valued at the mines at $126,982. 

The quantities used in the blast furnaces at Drummondville have not 
been obtained. 

The total exports were 19,164 tons the declared value of which was 
$58,410. The total production in 1885, if computed in the same way, 
gives 69,520 tons, valued at the mines at $115,458; the exports that 
year were 15,628 tons, valued at $46 307 at the ports of shipment. 

No Iron Ore is imported. 


The production in 1886 by provinces has been as follows :— 








Value at 

Tons. es 

Nova Scotia...... ere re ee ee 2..,.49,735 (@ $1.75 $87,036 
Ontario (export returns)................. 16,032 (a, 2.00 32,064 
British Columbia..... ree er ee Te 3,941 ( 2.00 7,882 
Total wis scs vases 69,708 126,982 


The Nova Scotia production ix all from the Acadia Lron Mines of the 
Steel Co. of Canada (Limited), Londonderry, and the Inspector of Mines 
of this province states in his report that there were also at the Lun 
donderry Mines, in 1886, 947 tons of ankerite mined for a flux. 

According to the reports of the Department of Mines, the annual 
production of iron ore in Nova Scotia from 1876 to 1886 has been :— 


1876.2... . 15,274 tons of 2,240 lbs. 
IRTTsisse 16,879 a 
1878...... 36,600 dé 
6. 1879 suc 29,889 Y 
1880...... 51,193 dé 
18814 39,843 a 
1882.ee00. 42,135 ue 
1883...... 52,410 “ 
1884...... 54,885 de 
1885...... 48,129 “ 
1886...... 44,388 ci 


The exports of iron ore from Ontario in 1886 can be divided int 
about 11,000 tons from the Hastings district, and 5,000 tons from the 
Kingston district. 

In British Columbia, the mine on Texada Island was the only one in 
operation in 1886 ; the ore was shipped to Irondale, Washington Terri- 
tory, and smelted there with a mixture of bog-ore, by the Puget Sound 
Iron Co. 
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In the two following tables, and in the preceding table of the Nova Exports. 
Scotia production, very nearly all the iron ore extracted from the 
iron mines of Canada during the years mentioned is shewn, and these 
tablex indicate ÿ how small an extent the iron miues of Canada have 
been developed. 


Exports or IRON ORE FROM THE PROVINCES OF ONTARIO AND QUEBEC FROM 1859 To 
1867 INCLUSIVE, AND FROM THB DOMINION FROM 1868 TO 1873 INCLUSIVE. 























| ies de Value. 
1859 | 9,217 | $ 25,965 
1860 9,744 34,165 | All to U. 8, 
1861 932 2,480 | « r 
1862 3,141 10,197 ua 
1863 5,420 18,124 
| 1864 6,193 24,573 | 
1865 5,946 27,272 | 
1866 3,357 22,727 à 
‘ 1867 4194 | 12,798" | 
1868 | (a) 25,312 _ 54,723 | 
1869 27,848 60,298 | 
1870 15,232 34,927 , 
1871 26,825 58,068 | 
1872 26,175 64,904 | 
1873 | (b) 47,200 112,366 | 
| 
I 


Totals ..| 216,736 | $563,537 


(a) The Blairton Mine was working this year. 
(b) Mines of Ottawa County working this year. 
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Exports oF [ron One. 











Ontario. Quebec. [Nova Scotia-|N. Brunsw'k! B. Columbia. | | Total 








CPM we Ne aS eS eo 
Y LE 





me | nes À mn en | 


F : 66,447 |$ 120,553 
| 37,388] 86,417, 
| 
| 











| — 2 
| 1878.| 55,990 | $124,173 | 400 | $4,400 | 57 | $2,010 |.. 
1874.| 37,101} 38,759! 1 10} 12 270 | 274 re seeds 
FE 1875. 18,831! 28,467| 2 18; 5 80 














. à 18,833 | 25,565 
| 9452] 18345)... 2! 60! 1] 2h he. . 9455] 1837 
1877. BND! 10814... BD) Mbits ts ‘ 8m5| 10,28 
178 4,295| s64!.....l.....… Mae A nt | $ 200' 4915) .8,846 
1879. 9,485! 20,965)... 1! 2! 10 pe ene eet | 9467] 20,974. 
1880. 48,877 | 123,887 |.....1......|..... pre 5! 18| 900| 300, 48,682) 124,180 
Es 40,904 | 121,282 / 128 | 164! 5] |... 1,200 120 42077 | 19,62: 
1880. 64,762] 171,210 1.....|.........." . | 26 8,090! 1,690; 3,980' 56618| 177,699 
ses. 25,205 | 68,270 8 | 258 | 25 pal 108} 1,68] %] 480; 5,1] 712 
au | 45 | 114,617! D 41 3535| 7,897 | æau | 122,408 
1885. 15,426 | 45,433 D er Cu 12} sw] 190 we 15,028) 46,307 
1886. 16082) 61,175] 2] 10]... | Ste ee ee 8190] 725, al 58,410. 





LR GES SR EE SE OU 








me | + | ——— — 


| 
ne $990,577 | 551 | $4,849 | 111 | $8,098 602 | $7,584 | 10,305 | $21,097 204,916 ist.uaz 206 
| . 


| 


Fron and Stel A commencement was made in the collection of statistics of the 

consumption and production of the branches of the iron and steel 
industries which produce iron and steel from raw materials or through 
secondary operations, or in other words, an attempt has been made to 
collect statistics of the products of the blast furnaces, rolling milis 
steel works and forges. 

But as full replies to the enquiries made have not been obtained, and 
as our list of all the iron works was incomplete, the resulta so far 
attained, if summarized, would not give a fair statistical account of 
the iron and steel industry in the Dominion. We shall therefore, in 
this report give only the exports and imports of iron and steel for 
the calendar years 1885 and 1886 which have been compiled from 
the books of the Customs Department, hoping to. be able next year to 
add to this the statistics of the total production any of the total 
consumption in the country. 

Table 1 gives the exports of scrap iron and of the iron and steel 
goods manufactured in Canada; a great increase in the exports of scrap 
iron in 1886 will be noticed due to a scarcity of ore in the United 
States, and to the fact that the American manufacturer, being 
thoroughly protected, could afford to outbid our own manufacturer. 


Exports. 
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In table 3, the articles mentioned in the note (a.) were not included, Imports. 

so as to give a fairer idea of the market now available in the Dominion 
for the raw material and which might be supplied by iron and steel 
manufactured here. The tables 4, 5, 6, 7 and 8 shew the details of the 
imports of the different articles included under the headings: iron, 
steel, castings and orgings, railroad iron and steel, and hardware and 
manufactures, in table 3; the articles left out can be seen by com- 
paring these lists of articles with the list of imported goods of the 
‘Trade and Navigation returns. 


Exports oF IRON AND Stes, Goons tHe PRODUCE OF CANADA. 


TABLE 1. 

ARTICLES. (a) 1884 1885 1886 
Scrap Jron.....................| $11,378 |  $ 1,192 $ 77,546 
Castings @eese@ereesee 8e tee 1 8,995 7,848 13,599 
StOVeS..cceciccccen coco sevens 640 | 1,884 4,701 
All other iron, and Hardware... 140,170 84,807 91,298 
Steel and manufactures of ......, 25,671 19,447 40,883 

{ 
- | me! LS or Nora verre 
Totals............ oe $186,854 | $115,168 $228,027 


{ — oe ———_——— —— _ - -_ —-—— 


(a) No exports of Pig Iron. 
Iuports oF Pia IRON BY PROVINCES, 


TABLE 2. 





| | Pig Iron. (Charcoal.) Pig Iron. (All other.) 


me — 


PROVINCES. | 1885. : 1886, 1885. 1886. 











Tons. | Value. | Tons. Value. | Tons. | Value. | Tons. | Value. 


| 
Eau 























Ontario ........s... .| 939 sos | 4 4,072 | $76,795 | 16,210 | $231,509 | 16,418 | $219,495 
Quebec... 108 2,459: 463, 10,428 | 21,208 | 241,608 | 22,014 | 222,756 
Nova Scotia......---. 66 1,230! 33] 780 1467] 17,64] 827] 13,147 
| New Bruvswick Heu RP TOn eden Rae's | 2,684 40,518 | 2,824 51,352 
Prince Edward Island|........1.,.,,.............1.......... 67 767 78 814 
British Columbia.....[..,.....1......... .....,........... 1,021; 13,662 | 681} 8,819 





$545,723 | 42,792 | $516,383 





a) SSO 
—— 


Totals............ 1,107 | $20,600 568 $88,001 | 42,652 
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SUMMARY TABLE OF THR Imports oF Pic IRON, IRON aNp 



















STEEL (a). 

TABLE 3. 
ARTICLES. | 1885. 1886. 

Pig Iron, Charcoal........| $ 20,690 | $ 88,001 | 

“#_ _& all other........ 545,723 516,383 
Iron ee. tee oe weseee|  2,70u,243 3,024,410 
Steel... wane ste 636,613 850,816 
Castings and Forgings..... 468,137 562,709 
Railroad Iron and Steel. . «| 2,488,419:| 2,289,373 
Hardware and m’frs .......| 411,199 396,031 
__ Totals.…......l $7,251,024 | $7,727,773 





(a. Not including cutlery, edge- tools, ‘machinery and engines, 
and other hardware and manufactures, in the price of which the 
principal item is not the weight of the metal. 


Imports or Inox. 


TABLE 4. 
2. 4 2 ey ey ee 2s, ee = ae Pe =. 7 
1885. —_ 1886. | 
ARTICLES. | 
Quantity. | Value. | Quantity. | Value. | 
a eg ee ee 
$ $ 
Band and hoop iron, No. 17 guage, or thinner, cwt. 23,387 55,889 32.085 62,45 
SA Eee unicker | is | #74 | 0 | 548 
rs, rolled or hammered, including flats, 
rounds and squares... .' ......e....... ce 625.604 801,512 638,295 ' 675.8 
Boiler-plate ...cccccocsesavescecveeee: tre 83,402 153,221 12),81 176,23 
Canada plates ee Sab vislenet ee vases ressens 116,804 222,737 106,90 171.38 
Iron, N.E.S.. Mass 830 618 1,552 1,81: 
**" other in slabs, blooms, loops, &c..... Ps 252,123 232,919 360,352 295,414 
jai and spike nie sth es a ne “ 3,754 10,507 2,165 36.25 
olle sms, channels, an e an : 
iron, steel, or iron and steel, NES Fo 62,821 86,918 119,288 167,58 | 
Rolled round wire rods, in coils, oder ti in, ae 
Gigi 4 2... |... eo 999 1,708 1,074 1,734 
Shect iron, smoothed or polished, coated or | 
galvanised, and common or black, 17 
guage and thinner .... ........., ,.... "| 87,590 262,736 113818 |; S$%,40: 
Ditto, ditto, thicker than 17 guage.. à 49,089 74,558 34,112 45 
ing, wrought iron. plain, not threaded, | 
coupled or otherwise mfd.,and over Zin. 
di ee ne pie dec feet.| 365,985 40,032 473,587 4,20 : 
Tubin , wrought i iron, threaded, coupled, or ; 
otherwise mfd., and over 2in. diam. .... “ 173,181 34,339 389,831 ,  68.3:v 
Tubing, wrought iron, plain, 2 in. diam. or Z 
under, threaded and coupled, or not. . “ | $3,834,639 154913 | 5,285,119 76,105 
rap welded pose tubing, ; as oe ‘ | 
coupled or otherwise m in. diam. | Pes 
Si and over ee - is 453,951 42,072 735,191 | 59,02 
ire, iron and stee guage an coarser, 
and IN ED cei iets ce eut Le cwt.| 101,297 244,061 136,234 013 
{oop iron, not exceeding 3 in. in width, and | 
eing 25 guage or thinner, for mfr. of | : 
tubular rivets.............  ........... 6 | #9 1,132 48 at 
(a) Iron and steel, old and scrap. . _ 163,909 124,765 217,884 | 171: 
Iron or steel beame, sheets, plates, aneles | 
and knees, for iron or composite ships or As 
VORROÏS : seen Hasta desude eus . 788 1,051 19468 ate 
Wire of spring steel, coppered, for mfr. of > Des 
mattrnsses, 9 guage and smaller......... Ibe. 470,908 21,908 180,869 S234 
Wire of iron or steel. galvanised or pened or 
not, 15 guage or smaller .......... ‘| 1,822,165 84,048 | 1,698,500 84,171 
Totals. om eeervece sun cesser ease $2,700,243 193.02 410 








ee qe ce 


(a.)—The Iron and Steel could not be separated. 














coste. ] MÂNERAL STATISTICS. 43 8 


Imports or STSEL. 


TABLE 5. 
1885, | 1886. 
ARTICLES. a eee 
Quantity. | Value. | Quantity. | Value. 
| 8 

Locomotive tires of steel or Bessemer....... owt. 5,979 27,039 14,132 FES 

POLIS Only) su bins issue Vaan devices ss 114,076 290,136 175,916 367,260 
Steel, sheets, under 3-16 in. thick, whole or , 

Cut to ShAPE ...............vesosee asus te 11,448 29,359 18,014 33,841 
Steel, sheets, thicker than 3-16 j in. thick, and 

NEG ie eee “ 15,041 39,324 40,006 76,842 
Steel, coile, rolled round wire rods, N.E.S... “, sere as 661 1,095 


| Steel, ingots and bars (if from shears and 
Steel, wire rods, rolled roun d, under 4 in. 
| 
| 











diam., imported by wire mfrs. for use in 
their factories.............. ........... 1. 48,650 65,607 
AK. Ro isietint ates coors sles eds dents 8,148 
SOWE oo ner idelets inédits atte es = 
61,250 
All Den ire of steel, and iron and steel, 
D RS A RE TRES 6 90,897 
Steel for manufacture of skates.............. cwt. 1,197 4,591 
#4 saws and straw cutters............. Le 10,264 71,773 
Steel, crucible sheet, 11 to 16 guage, for 
| mower and reaper knives.............,..,. 687: 2,739 
, Steel, No. uage and thinner, and not 
thinner Te guage, for manufacture 
of corset steels, shanks, &c..........., cae 976 4,597 
| Steel in sheets, not less than 11 or over 18 
wire guage, for mfr. of shovels and | 
MDACOR 25s ceaeerxavede Gir elpe ae ckee dane ‘ 2,986 10,897 
Totals ne ee eee ee a) cu... $850 ,816 
Imports OF CASTINGS AND ForRGINGS. 
TABLE 6. 
| 1885. 1886. 


ARTICLES. | oem 
| Quantity. | Value. | Quantity. | Value. 


aati ne pt uy sal 


| 
Castings, every description, N.E.S., and forgings. re 268 901 | 2 166 
Cast-iron gas, water and soil pipes................ | sees 58,080 | 155,209 
Chains, iron or steel, over 9-16 in. diam...... cwt.| 23,955 49,441 22,439 | 45,498 
Chain cables, all other....................... ae 19,974 67,190 17,151 | 48,268 
Malleable iron castings......... RE dai’ Le egies 19,752 re | 19,822 
Anchors .............4...4.se..sssesse cwt. 3,251 14,058 3,797 10.146 
Iron masts for ships...................,..... : 67 715 | 1,009 
. | 
Totale ie date hr $468,137 lu. 856270 








448 


GEOLOGIOAL AND NATURAL HISTORY SURVEY OF CANADA. 


Juwporrs oF RaiLroap IRON AND STEEL. 


























Tasze 7, 
Vi 1 BR 
ARTICLES. Gann ae aa — 
Quantity. ' Value. ; Quantity. Tes 
me $ 
Car wheels ...................,,.,..,.,...... . 5,065 | 16,1 
Railway bars, or iron rails for railways or | dé ao tee oe Si se 
TAMWAYS- 0... sorte nos e 18,764 | 
Railway fish- lates, frogs, frog-points, gl 7 ne) 
chairs and finger bars ii 13,917 : 23,158 117,600 116,000 | 
Steel railway ne oF rails, not "including 175,408 : = 
ram or street rails :...... ........,..... et ; 2 | 15 
Materials for original construction, C. P. Ry. :— | Here D 
olts and NUCH -....e Sonore s-snsrouece wt 8, 89 | 5,024 eee edses sos ls séess ess 
Fish-plates vies. 5, à éco ds “ 48941 50888 [177222 
Spikes ie és ds 357700 | an A Tae Soe 
corail... "css sae? i ; "" 516, : 
sad ae for ori al construction Esquimalt and i 16 | né | | 
Nanaimo Railway :— | 
Bolts and nuts ....... rence ceer sence ent. 663 i\ ore 197 £3 
Fish-plates ........,.........,,,.....oe. SE 804 1, TB | 1€? 
Spikes ...... rh Diet mean a 1,160 | 8,743 949 2.516 
Steel rails rite a dune codecs os “1 67,610 | 183,958 18,440 |! 24,00 
Totals. essence osen ee] | $0,468,419 | $2,988,303 
IMPORTS OF HARDWARE AND MANUFACTURES. 
| TABLE 8. 
1885. 1886. 
ARTICLES. — 
Quantity. , Value. | Quantity. | Value. 
D, ey et a oe a hp I gee OR Sr = DE | 
. 3 $ 
Anvils ones rere se st ee ee ee rr ra a owt. 1,275 5,892 929 § 333 
Axles of iron and steel... -.-.---- sree 228 549 7 266 11,779 
Bolts and nuts, stove, and all bolts and 
rivets } in. diam. and less............ ... Ib wee wees 20,747 2,25 
Bolte, washers and rivets........ PRES ES ects 76,177 dés H38 
Horse-shoes and horse-shoe nails.........,.,,.... Ses 4,089 nee 3566 
Iron bridges and structural ironwork........cwt. 4,466 20,508 30,750 49 85° 
Nails, Hungarian and clout.........…. oo... Ds. 61,903 2,159 84,062 4,073 
iron wire “ Pointes de Paris”’........: di 127,681 5,219 262,572 10,045 
** and spikes, wrought and pressed, incl. 
railway spikes...................,..,.... 423,389 14,060 670,538 17612 
Nails and spikes, cut .... ,..........,..... aio 1,968 13,436 182,681 7,176 
Nuts, NB dieu ess da 199,702 9,547 110,38 | 4 60 
Screws, i iron and steel, “ wood screws ”..... gross.| 427,992 30,268 87,24 24,108 
BIONBB 80 need te enter tds No. 8,312 26,740 1,745 24 
Tacks, brads and sprigs...........,....,.. Ibs. 
Wire fenoing badd of iron and ateel (from ds 5,884 a 8,105 
3st March, 1886 aie a nt se es ee 
Wire fencing, ‘Buckthorn, &o., ‘(from Sist : 
arc 9 AOOV nos snsuvss esssses 
Wire, covered with cotton, silk, ‘ke. (from 
Mth May, 1888) ......... sms suce... ci 
Wire Ope, PE tard or chain, made of iron or sus 
BLOGL ITS ses se. doses sou ss... C 381) 
Wirework, other .......... ” woes 
Manufactures of iron, All other, N. O.P.F....... + ses 
Wire rigging for ships or vessels ........... 6,079 


Nails, spikes and sheathing nails composition, he 


Totals... 
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LITHOGRAPHIC STONE. 


Beds of excellent lithographic stone have long been known to-existzin 
Ontario, principally in the counties of Hastings, Peterboro andiBruce, 
towards the base of the Birds-eye and Black River formation. The 
different quarries, so far as ascertained, have only produced specimens 
in 1886. 


Imports oF LITHOGRAPHIO STONE, 





| PROvINCES. 1885. 1886. 
Ode es $1,033 $4,037 
a soncee. 926 . 1,716 
| New Brunswick ..... ... 2 8 
| British Columbia ......... 27 2 
Totals........, $1,988 | $5,762 


Summary. 


Nova Scotia. 


New 
Brunswicke 


Exports and 
Imports, 
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MANGANESE. 


The production of manganese ore in 1886, has been 1,789 tons, valued 
at the mines at $41,499. It is supposed that a small quantity from New 
Brunswick has not been returned, and should be added to that total. 

In 1885, the production of manganese ore in Nova Scotia is stated. 
in the report of the Inspector of Mines of that province, to have been 
3534 tona, and the exports from New Brunswick that year were 1,607 
tons, valued at the ports of shipment at $29,595. 

Nova Scotia and New Brunswick are the only two provinces of the 
Dominion where manganese mines have been in active operation. 

In 1886 2744 tons of manganese ore was mined. at Teny Cape, 
Cheverie, East Onslow, Stewiacke and Walton in Nova Scotia; the 
reported value of which at the mines was $19,248. 

Table A. gives the production in that province since 1877 as per the 
Department of Mines Annual Reports. 


PRONUCTION OF MANGANESE ORE IN Nova SCOTIA. 














TABLE A, 
‘| Years. | Tons. Value. | | 
1877 97 see | 
1878 127 $5,505 | . 
1879 | 145 | 7,170 | 
; | 1880 | 223 7,931 | 
1881 | 231 | | 
| 1882 | 205 | EE | 
1883 | 150 | 12,462 | 
1884 | 3921 | | 
à | 
1885 | 3534 | ; | 
1886 | (a) 427 | je | 
Total... 2,261 | | 
| 


| 


(a) 250 tons from Cornwallis included in 
this quantity would more correctly be classed 
as an ochre. 
In New Brunswick the production in 1886 was 1,515 tons, valued at 
the mings at $22,051. 
Tables 1 and 2 give the exports since 1868, and Table 3 the imports 
of oxide of manganese in 1885 and 1886, 
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Exports oF MANGANESE ORES. 








Totals ........| 1,801 | $19,110 | 4,206 , $78,619 


o-oo eee ee 


Taste 1. 
Nova Scotia. New Brunswick. Z Total. 
Fiscaz VEARS. SS SS SS SSS + 

Tons. Value. Tons. ' | Value. Tons. Value. 
1868.............| 156 | $4,700 | 861 | $19,019 | 1,017 | $23,719 
1869............. 156 4,695 332 6,174 | 488 10,869 
LS TO does 25 1,256 4,102 146 3,980 1,402 7,682 
1BU bso cca ery es 102 1,608 954 8,180 1,056 9,788 
UY are ne a ee 131 4,005 1,075 . 24,495 1,206 28,500 
TOTS ange, Gens ee 838 | 17,171 838 17,171 


Exports OF MANGANESE ORES. 


























TaBLE 2. 
Nova Scona. New Brunswick. | ToTaL. 
YEARS. : | RS TEE 
Tons, Value | Tons. Value. Tons. | Value 
1873 … | 8 | 1,081 | $20,192 | 1,031 | $20,192 
1874 6 12 176 16,961 782 16,973 
1875 9 200 194 5,314 | 203 : 5,514 : 
1876 21 723 391 7.316 | 412 i 8,039 
1877 (8)! 106 3,699 | 785 12,210 | 891 15,909 
1878 106 4,889 520 5,971 | 626 10,860 
1879 154 7,420 | 1,732 20,016 | 1ssc | 27,436 
1880 79 3,090 2,100 | 31,707 | 2,179 | 34,797 
1881 200 18,022 ' 1,504 22.532 | LTU | 40554 | 
1882 123 11,520 | 771 14,227 | 894 | 25,747 
1883 313 8,635 : 1,013 16,708 | 1,326 ; 25,343 
1884 | 134 11,054 | 469 9,035 603 20,089 
1885 | 77 5,054 1,607 , 29,595 | 1,684 34,649 
1886 | 44i(a.)| 30,864 1,377 | 217,184 1,818 (a) 58,338. 
= D ne : wae | 
Totals. 1,769 | $105,172 14,270 $239,268 | 16,039 | $344,440 





(a.) 250 tons from Corawallis included in this quantity more properly come 
under the heading mineral pigment, 
(6.) 2 tons, valued at $6, were exported from Quebec that year. 
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Iwports oF Oxtpe or MANGANESE. 








. TABLE 3. 
1885. | 1886. 
PRovINCES. ere | Be 

Pounds. | Value. Pounds. | Value 

Ontario ...... secs ce sosses esse | 20,158 | $ 648 16,464 | $ 824 
Quebec... 22697 ) 1,123 | 29,413 | 1,830 
Nova Scotia... 00000 serons 1,087 : 76 | 1,075 | 75 
New Brunswick...... ess ee Giese 950 | 27 Gare ae 2 
Manitoba sise sc segs Gediee se eaes oaceens tee stanorte 609 | 26 

a ees * 
Totals........,........| 44,832 | $1,874 47,561 $2,455 
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MICA. 


The quantity of cut mica, of domestic production, returned to this 
office as having been sold in 1886 was 20,361 Ibs., valued on the market 
at $29,008, the average price therefore being $1.42 a pound. This 
represents the production of four different mines, three in Ontario 
and one in Quebec, and is-believed to be all that was produced in 
Canada in 1886. The low average price of $1.42, is due to the fact 
that the largest producer is not selling a first class quality; but the 
average price of that from the other mines is between $2.50 and 
$3.00. This shows that much of our mica is of very fine quality 
as the average price in 1885 of all the mica sold in the U.S., was 
computed at $1.75 a pound. A very appropriate remark made in 
the report of the Mineral Resources of the United States (1885) may 
nevertheless be quoted: “The fact that fine, large sheets of mica 
have a value of several dollars per pound, reaching in exceptional 
cases as much as $10 per pound for special purposes, has led to 
popular misapprehension in regard to the average value of this 
mineral ;” and the average price in 1885 is given, as above stated, at 
$1.75 a pound. It must also not be forgotten, in considering the 
value of a mica mine, that great waste is always to be expected 
on account of the numerous naturally bad portions in the deposits, 
causing inevitable loss in mining and cutting. 








Litharge. 


Terra Alba. 
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e 


MINERAL PIGMENTS. 


The total production of baryte in 1886 was 3,864 tons, valued at the 
mines at $19,270. In 1885, the production was only 300 tons from the 
Stewiacke mine, Nova Scotia. The increase in 1886 is due to the 
working of a large vein on McKellar’s Island, Lake Superior. 


Imports oF UNMANUFAOTURED BARYTE. 



































1885 | 1886 
iles Cwt Value. Cwt. | Value 
Ontrio.sssses tunes es ct $ 2 45 | $291 
Quebec .....: 4.450 sus Bs ies 127 | 80 
Nova Scotia.......... Caesars 6} 16 238 | 54 
New Brunswick.,.............. we dak 6 | a 
Totals............ 8h. | $s | aie | gen | 
LI 
Imports oF LiTHARGS. 
| _ a 1885 1886. — 
PROVINCES- METRE 7 
Cwt. Value. Cwt. Value. 

De uns Geet | D ns 
Ontario...... Rew ene sews | 1,540 $ 5,270 : 3,843 $13,001 : 
Quebec ss sus suce 2,259 6,575 1,891 6,289 ; 
Nova Scotia .................. 20 100 | 2 8 
New Brunswick............... 2 11 13 85 
Manitoba ..... Ce cer ccn seer cere 11 40 10 41 
British Columbia ............. 12 72 6 35 

Totals. .cssccesece 3,844 — $12,068 5765 $79,459 


Terra alba.—About 4,000 tons have been exported in 1886 from the 
gypsum quarries of Hillsboro, New Brunswick; it was worth, laid 
down in New York, from $5 to $7 per ton. When ground, it produces 
a quality of terra alba No. 1, worth from $14 to $15 per ton. The 
quantity shipped from Windsor, Nova Scotia, is not known. 
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So far as returned to this office, 400 barrels of whiting were pro- whiting. 
duced in Ontario, valued at about $600. 


Imports or WHITING. 





















1885. é 1886. 
Provinces. Re ES pe ae 

Cwt. Value. Cwt. Value. 

Ontario ................. 6,532 $ 2,467 10,272 $ 3,577 | 

Quebec ....... or ne 53,352 21,097 24,839 8,698 
Nova Scotia ............. 2 488 1,120 8,654 1,823 
New Brunswick.......... 2,949 1,206 2,773 | 1,166 
Prince Edward Island.....| ‘368 174 109 61 
British Columbia......... 295 236 739 857 
Totals.........| 65,984 $26,300 47,386 $16,182 





Imports oF CHALK. 


Provinces. 


er re ee ee 


Ontario..... 
Quebec .... 


Nova Scotia 


New Brunswick .... ital 


Prince Edward Island... | 


Manitoba ............., | 


British Columbia 


Totals........! 





Lead. 


Zinc. 


Meroury. 
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MISCELLANEOUS METALS. 


It is believed that there was no production or smelting of lead ore in 
Canada during 1886. Some preparatory work was done in opening up 
galena veins on Lake Temiscaming, Quebec, and in the Selkirks, British 
Columbia. 

The exports of lead ore since 1873 are given in the following tabl 
1, which shows how small they have always been. 

Table 2 shows the imports of lead. 

_ Tablo 3 gives the imports of zinc. The Zenith Zinc Mine, on the 
north shore of Lake Superior, was not worked in 1886. 

Tables 4 and 5 give the imports of tin. Tin has not yet been di 
covered in Canada. 

Cinnabar was discovered in 1886 in the Rocky Mountains, nea 
Golden City. It has been found in several other places in British Co. 
umbia, but not yet in workable quantity. The imports of mercury ar 
given in tabie 6 


. Exports or LEAD ORE FROM CANADA. 























TABLE 1. 
RU EEE 
Nova Scoria. i Brunswick. QUEBEC. | QoLUMBL. | _ Istaxp. — Torat. 
Y EARS. ye [ ETS ES DR Sy ae alg = py vire 
| mone Value. Tone Value Tons] Value. Tons Value. : Tons| Value. | To Valae. 
eee eee ee ae Lu nue 
1873 | 3! $263, 53 $1,730). $ |. $ |..| $ | 56 sos 
1874. lili | à nnlasalssssenlre eee 3 | 50 127 
| 
1875 |....1...... 1 LO} LE, 70005 ius excel acess 178! 7,511 
| 1876 | 50| 2 | 16 aces serene asian [Seer RE Veena | 66 
| 
i 1877 | 9 | nae aes Las eae Wigriaen| eos Ras, aon ON 9 70 
| dE RO lee wale tacln neal re Ieee ils | Les 
1879 Mans | nes. 2 Sn) 2 230 
| 
1880 |....l......l.... | PR PO Leah aru cil Pr ne perros 
1881: line euacealeene Lohan nue | a re | moe 
1882 |....|.....… 2! 32... rs Mis petal tata | 
| 
| | 
18RAÇ(a) sas} nce aes loue | ete al 365 Ssssohaslesite 


eee ff ee 





188% vice lected | Rites nn lan lier su 8: 5 
| 
NE 


Totals,.! 19 | $1,033) 62 $1, 865 
| 


183] $7,766 








a | $ 





(a) No exports in 1885 and 1886, 
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Iuports or Leap. 


TABLE 2. 





1885. 
ARTICLES. 
Cwt. Value. 


rc rr À nn ee + = ——— —--—- 


Lead, Old, Scrap and Pig......| 317,820 $91,289 


“ Bars, Blocks and Sheets.. 8,661 22,578 
os Pipe S@eeesoeoeteeosveesneevnetereeaen een @eoeooe te 52e 
u Jhot...................| 3,827 11,156 
« Manufactures of....... Sake sweats 25,911 


Totals...... .-e1e 00008 $150,933 


——A_ —— 





53 8 


1886, 


Cwt. Valne. 


68,794 | $143,667 





10,488 32,450 
613 2,016 
2,907 9,661 
ee : 9,884 


e@eeaee 0 $196,678 


Imports or Zinc in BLocks, Pies AND SHEETS. 

















TABLB 3. 
| | ss | 
PROVINCES. RAS UE + ar 
Cwt. | 
Ontario ........... : | 7,879 $23,331 | 
Quebec ........ ss... 13,001 42,520 | 
Nova Scotia............. 1,466 9,259 | 
New Brunswick ,.,,...... 1,741 6,662 | 
Manitoba ..... Sauiles er er oe a ore : 
British Columbia ........ 162 924 
Prince Edward Island.... 168 653 
Totals............s 24,417 $83,349 





188 

Cwt. Value. 
5,307 319,667 
15,457 56,905 
1,456 5,973 
1,457 7,387 
50. 199 
209 785 
102 ; 371 
24,038 $91,287 





e 
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Imports oF Tr, 











TABLE 4, 
| 1885. 1886. | 
| ° a ee 
f PROVINCES. Blooks, Pigs and Tin-foil. Blocks, Pigs and ‘Tin-foil. 
Bars. = Bars. ro 





Cwt. | Value. {Pounds.| Value.| Cwts. | Value. [Pounds.! Value. 


Ontario................... 2,1°9 | $388,622 | 27,023 















































$78,061 | 30,929 | $5,480 
Quebec sons 8,125 54,406 | 57,066 104,717 | 57.602 | 11,238 
»| Nova Sootia............. 1,581 25,288 140 2,423 | 39.997 | 1,083 255 
New Branswick.......... 687: 18,992! 142 587 | 11,898] 184 ss 
Manitoba ................ ans dis 318 42 939 655 =D 
British Columbia......... 402, 8,251| 232 1,630 | 36,201 50 | 4 
Prince Edward Island.... 482 | 9,058 451 10,047 brats 
Total «2.0.0... 8,496 | $148,917 | 84,951 (814050 | 16,081 | $276,095 | 90,458 jrs 
Total Tin-foil—cwts...... 850 | 14,960 | «... 906 | 17,250] .... -.. 
Total Tin..--......... 9,286 | $168,876 17,886 | $204,185 | .... | uae | 
I 
Imports or Tin PLATES AND SHRBTS. 
Tage 5, 
1886. 1886. 
Provinces. —— | 
Cwrt. Value. Cwt. Value. 





Ontario .... .cccee suovsesoese] 50,192 $193,888 67,200 $248,899 


een ES ii 


Quebec ... ue. sossos soso 65,979 261,189 75,302 251.240 
Nova Sootia ........... ve. 31,410 101,695 29,346 96,101 | 
New Brunswick ........0.e200{ 16,039 59,830 1,769 29,316 
Manitoba.....scscceceeeesece| 1,487 4,848 1,416 4,380 
British Coijumbin......,......e 8,503 36,029 35,933 145,413 
Prince Edward Island.........| 9,790 30,084 | 9,106 27,006 


Totals............. 0000] 183,400 $687,563 | 226,071 $802,355 
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Imports oF MerouURy. 








TaBLe 6. 
1885. 1886. 
Provinces. ee Spree, eee ten ee nae 
Pounds. Value. Pounds. Value. 
Ontario ...... ee er 7,148 $ 3,041 8,742 $5,020 
Quebec seine 1,793 | 795 1,422 684 
Nova Scotia ............ 2,608 | 1,094 1,648 1,052 
New Brunswick ,......... cs... 3 20 11 
Manitoba ............... 2 3 80 44 
British Columbia ........ 3,064 1,273 4,210 1,981 


Totala.....%..0..-.- 14,610 $ 6,209 16,122 | $8,792 





Tables of 
inspection 
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PETROLEUM. 


LA 


The total quantity of crude petroloum produced in Canada in 1F86 
has not been obtained, as it has been impossible to get the statistics of 
that which has been sold and consumed as such; but, the great bulk 
of the product of the wells was refined, and the statistics of these 
quantities of refined oil, as well as their reduction into crude equivalent, 
are as below. 

The quantity of Canadian refined oil (refined petroleum and naptha) 
which has been inspected during the year 1886, is 6,469,667 imperial 
gallons. This, at the yield of 38 gallons refined oil from 100 crude, 
corresponds to 17,025,439 gallons of crude petroleum, or 486,441 barrels 
of 35 gallons. The spot value of this quantity of crude oil may be 
stated at $437,797, if 90c. is taken as the average market price of a 
barrel. 

241,716 gallons only were exported in 1886, probably all crude oil. 

The imports in 1886, on the contrary, are much larger, they 
amounted to :—1,584,422 gallons of refined ; 2,595,429 gallons of crude ; 
and, 468,095 gallons of other products of petroleum (heavy oils). 

In the following tables, A., B. and C., will be found condensed all the 
available official returns, giving some statistics of the petroleum 
production since 1868; but, before July 1880, it is impossible to tell 
what portion of the quantity of crude manufactured in Canada was 
domestic oil, as there was no discrimination in favor of Canadian 
petroleum until the Inspection Act was amended by 43 Vic., Chap. 21, 
on May 7th, 1880. Therefore, only in table C. is the production of oil 
from the Canadian wells given, but not the whole of that production, as 
the crude oil, utilized as such, is not included in the figures in that table. 


RaTURNS OF QUANTITIES OF CRUDE OIL USED BY REFINERIES IN CANADA, AND OF REFINED 
PETROLEUM AND TAR PRODUCED. 














Tastp À. 
| | | | 
Fiscal Crude Oil, Refined Oils. Tar and Residuam. | Measure | 
Years. 
1868 (a) 251,882 237,765 1,216 | Wine Gallons. 
1849 4,722, 872 2,772, "924 207,658 it 
1870 16,792, 127 10, 136, 636 1,117,617 a 
1871 17 216,350 11 "689, 761 | 1,469,590 “ 
1872 19,934, 047 13 323, 991 1,140,107 “ 
1873 25,244,438 14, 1802, 087 1,613,555 “6 
1874 9,251,070 6,752,282 828,858  : a 
1876 8,643,409 4. 811, 596 286,257 & 
1876 9,417,901 4, '838, "216 262,733 Imperial Gallons. 
15 eeaea7 | 79 7 913, 154 99,680 é 


1877 


(a) Part of icc | CO year only. 


— = 
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PETROLEUM INSPECTED AND CORRESPONDING QUANTITIES OF CRUDE OIL. 





Taste B, 
Fiscal Crude Ratio of Refined to 
. Equivalent Calculated. Crude. 








me 


Imp. gallons. 


Tone | Refined Oils Inspected. 
| Imp. gallons. 


1878 4,493,760 8,987,520 50 : 100 
1879 | 5,559,005 11,118,010 50 : 100 | 
1880 | 5,728,636 11,457,272 50 : 100 | 





CANADIAN PETROLEUM AND NAPHTA INSPECTED AND CORRBSPONDING QUANTITISS OF 
Crope On, 


Tagzs C. 
| Ratio of Refined to 
Crude. 


Calendar . Crude 
Y Refined Oils Inspected. Equivalent Calculated. 





cars. 
1880 (a) EN US | rm ET 708 50 : 100 
1881 5,380,081 10,760,162 50 : 100 
1882 5,111,893 | 11,359,762 | 45 : 100 
1883 6,204,544 | 1B,787,875 | 45 : 100 
1884 6,730,068 16,825,170 | 40 : 100 
1885 5,853,290 14,633,225 | 40°: 100 
1886 6,469,667 | 17,025,439 | 38 : 100 
(rte Sees | 





(a) Second half of year only. 


The imports of petroleum are given in the three following tables for Imports. 
the calendar years 1885 and 1866 ; the returns of rofined oils have been 


obtained from the Inland Revenue Department by calendar years since 
1881 :— 


PaTROLEUM AND NAPTHA Imporren. 
TABLE 1. 


Years. Imperial Gallons. 
1881.... 0.00 seven 1,111,338 


1882... ...... ..... 1,226,918 
1889. some tososetss CLÉIO0.680 
1884.......... .... 1,231,984 
1885................ 1,211,152 
1886.....,.... cs  1,584,422 


Crope Ow ImPoRrTED. 
TABLE 2. 


Years. Imperial Gallons. 
1885... cece cceeseee 2,599,064 


1886.... een eee 022060. 2,595,429 
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Imports or CRUDE AND REFINBD PETROLEUX. 








_— 


Tasie 3. 
1855 | : 1886. 

Peovinogs. | nn ee 

a bs & | Gallons. | Value. | hu 4 Value. 
Ontario... ee : 1,398,242 | $151,864 1,563,864 | $179,756 : 

Quebec .........…......... .….l" 612,149 | 62,461 | 769,312 69,526 
New Brunewick............. 766,052 | 64,214 | 804,911 82,636 
Nova Scotia. .......,....... | 628,291 | 64,857 | 699,480 66,690 
Prince Edward Island.........| 213,824 | rake 170,736 | 18,818 
Manitoba ..........,........ 18,475 | eat | 7,627 | 871 
British Columbia. :.......,...| 113,083 | 54,344 | 173,921 | 50.834 

| 





Totals......,......,...| 3,810,116 $412,137 | 4,179,851 $469,231 
| 


| 


The two following tables give tho exports of Canadian petroleum 
(refined and crude) since the beginning of operations in 1861. 





Exports oF CANADIAN PETROLEUM. 








1,744,140 






236,792 



















1863 445,090 86,319 
1864 265,765 | 55,663 
1865 47,311 21,155 
1866 6,515 2,878 
1867 31,729 7,782 
1868 46,282 9,341 
1869 690,553 127,319 
1870 4,748,557 966,461 
1871 6,753,678 1,052,879 
1872 7,897,054 1,341,099 
1873 9,355,325 1,819,183 

Totals.| 31,081,879 $5,735,026 
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Exports OF CANADIAN PETROLEUM. 

| Ontario. | Quesec. Nova Soorta. Ro Tora. 

Years| —_—_——__{--—__ a bea = D pt gar eV 

| Gallons. | Value. |Gallons.| Value. | Galls. | Value. (Galls. Value.! Gallons. | Value. 
ut 5,781,879 | 1,261,494 | 84,442 re 8,758 | cs 8 | 50570 | 1,387,676 
1874. 22,955 1,254 | 4,734 857 | 1,957, 3896! | 28,946 2,509 
1816. 583 e6| 11,051] 2081| 9 a |. | 11,86 | 2,214 
| 1876,! 2,065,007 | 469,708 | 487,068 | 118,558 | 797; 284)... | 2,588,772 | 588,560 
| 1677. 1,401,148 | 317,715 | 27,680} 4,881 | 8,110] 917 | Best 1,481,883 | $23,013 
| ye7e.; 602,460 Ses) 274 457 3,047| 778) .... 3 609,171 | 85,571 
| 18m. 232,688 | 16,584 | 369 62 | 2,114! 386/....) ....! 295,171 | 17,08 
1880.| 1,601 all #70] 101 ne 204 | … | …| 3,085 751 
1881. sp) | Sol); 9 nie 501 99 
1882. eee | ve | 47" 0B | 640! 18 a 1,119 286 
a 11,582 858 ss 109 1,082 | 243 |... | ....| 19,288 710 
1984.| 1,098,440; 29,771 | 886 137| 722: 254| 42| 6|1,068,090 | 30,168 
885.| 385,945 ' (9,980 | 678, 98 | 1,449) 486 337,967 | 10,562 
1886. he 9,282 2511 «0 | 1 1 108 | .... 241,716 9,855 
TotaL| 11,791,291 [asso] eù 603,096 sie 21 1,90 | 85823 | 42| $6 | 12,416,119 |$2,353,896 


(a) This figure, i is by some mistake, stated to be 29.980 in the books of the Customs Dept. 





atl Fhe ditterence in these figures and those for 1878 on p. 58 s. arises from the fiscal year being 
en e 


Produetion by 
districts. 
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PHOSPHATE. 


The total quantity of Phosphate (Apatite) exported and manufac- 
tured in this country during the year 1886 has been 20,495 tons, valued 
at the mines at $304,245. This tonnage is arrived at by adding to the 
export returns of the Customs Department the small quantity used in 
the manufacture of superphosphate at the Brockville works. 

Compared with the 1885 exports, it shews a decrease in 1886 of 8,474 
tons, and of $157,740 in the value at the mines. 

The quantity of Phosphate stated above was partly mined in the 
Quebec district, and partly in the Ontario district, as follows:— 

Quebec................ 19,435 tons : 
Ontario...... ......... 1,060 “ 

The shipments by rail from Buckingham and from Templeton, ob- 
tained through the courtesy of Mr. J. A. Heuston, Contracting Freight 
Agent, C.P.R., together with the shipments by water from Templeton, 
kindly sent us by Messrs. McLaurin and Blackburn, give a total of 
20,195 tons for the Quebec district. This indicates that a small stock 
of about 760 tons must have been left over in Montreal at the end of 
1886, on account, probably, of the very high ocean freights then ruling. 


Exports or Puospsats (APATITS) From 1877 To 1886. 


ee 

















ONTARIO (a.) QuxKBEC. ToraL. 
Tons. | Value. Value. Tons. | Valve 
1877 ? ? $47,084 2,823 | $47,084 
1878 824] . $12,278 9,919 196,831 10,743 208,109 
1879 1,842 20,565 6,604 101,470 | 8,446 122,035 
1880 | 1,887 14,422 11,673 176,664 | 13,060 190,086 
1881 2,471 36,117 9,497 182,339 | 11,968 218,456 
1882 568 6,338 16,586; 332,019 338,357 
1883 50 500 19,666; 427,168 427,668 
1884 763 8,890 20,946{ 415,350 424,240 
1885 434 5,962 28,535{ 490,331 496,293 
1886 644 5,816 19,796 337,191 343,007 
Totals.. 8,983 | $110,888 | 146,044 | $2,704,447 165,027 | $2,815,385 


(a.) The exports from Ontario before 1878 have not been kept separately, and 
cannot consequently be obtained from the books of the Customs Department. 
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PYRITES. 


The export of pyrites to the United States from Canadian mines Exports 
has been in 1886, 42,906 tons, valued at the mines at $193,077, at the 
average price of $4.50 a ton. 

The increase over 1885 was 8,783 tons, and $44,023 in value. ° 

This quantity of pyrites was mined at the Albert and Crown Mines, 
Capelton, county of Sherbrooke, P.Q. The copper contents and copper 
value of the ore have been given on page 258. So far as we have been 
able to learn, there was no other mine worked in Canada in 1886, the 
ore of which was utilized for making sulphuric acid. | 

The following table shows the growth of the export of Canadian 
pyrites into the United States from 1881 to 1885, nothwithstanding 
the heavy import duty. These ores were the first to be used in the 
United States for making sulphuric acid, and have always been in great 
favor: 


Exports oF CANADIAN PYRITSS TO THE UNITED STATES FROM 1881 To 1885. 


Fiscal Year. Tons. Duty. 
188) Si S re e 10,812 $29,786 
1682 occa eicccestaneys 23,980 47,754 
1883 era 25,211 39,879 
1684.8 ie Sone ees 26,000 about 63,870 
1880.52 sag 34,123 * 73,134 


The following tables give the quantity and the value of sulphuric Imports. 
acid and of the brimstone or crude sulphur imported in 1886. A small 
amount of pyrites was also imported, estimated at about 2,000 tons. 


Iuports or SULPHURIC ACID. 





| | 1885. 1886. 
Provinces. — 

| Pounds. Value. Pounds. ~ Value. 
Ontario; suis ge 294,139 $4,769 55,743 $ 733 
Quebec.......... oe, dae 4,211 69 82,754 951 

| Nova Scotia ............. 115,636 1,862 68,373 857 

| New Brunswick.......... 115,570 1,718 139,644 1,589 

| Prince Edward fsland.....| ...... | pore 2,045 24 

| Manitoba................ 886 17 194 4 
British Columbia. ........ 14,837 BBL 15,678 631 











Totals.......... 545,279 $8,986 364,431 $4,689 
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IMPORTS or BRIMSTONE oR CRUDE SULPHUR, 


1885. 1886. 










Provinces a. es : — —— 
; Pounds. Value. Pounds. | Value. | 
Ontario «see cool 1,749,198 | $21,605 | 2.225598 | $24,046 
Quebec ...... .... None 992,475 21,749 626,005 | 9,797 | 
Nova Scotia ............. 83,144 1,699 170,571 | 2,641 | 
New Brunswick.......... 34,518 702 | 
Manitoba ...... .........l ........ | ........ 370 1 
British Columbia ......... 10,339 5,393 179 | 
Prince Edward Island. ..., 1,232 929 | 20 | 








Totals ..........| 2,876,432 





$46,016 | 3,063,379 | $37,396 | 





2 RTS - ne a — 
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SALT. 


By Exrric Drew INGaLz, Assoc. R.8.M., 
Mining Geologist to the Geological{Survey of Canada. 


Nearly all the salt produced in the Dominion of Canada is manufac- Situation 
tured in Ontario, adjacent to Lake Huron, the largest number of wor eo 
ing wells being situated in the county of Huron, whilst a few are being 
operated outside of this area in the counties of Lambton on the south, 

Bruce on the north, and Perth on the west. 

There were 19 wells working during the year 1986, | six of which aro 
located at Goderich, ‘where the salt was originally diacovered. The 
remainder of the works are located at the following places :—Dublin, 
Seaforth, Clinton, Hensall, Exeter, Blyth, Kincardine, Brusscls, 
Courtwright, Elarton and Wingham. 

Numerous other wells have been bored and “blocks” operated 
besides these, but are not now working, owing to the depression in 
the industry. 

The first discovery was made at Goderich, in 1865, in a boring made 
there in the search for petroleum. 

In 1876, Mr. Attrill put down a diamond drill-hole near Goderich, 
which came upon the first salt bed at a depth of 997 feet from the sur- 
face, and in a depth of 520 feet below this, the hole penetrated six salt 
beds aggregating 126 feet in thickness, the thinnest bed measuring six 
feet and the thickest, thirty-five feet. 

These borings are all comprised in a strip of country about 100 
miles in length, along the eastern shore of Lake Huron, and about forty 
miles wide. 

The salt occurs at a greater depth in passing eastwards from the 
lake shore, a boring at Seaforth, about thirty miles south-east from 
Goderich, having struck salt at a depth of 1,035 feet. 

The most recently bored well is at Wingham, where a bed of salt, 
thirty feet thick, was struck at a depth of 1,090 feet. 

The process of manufacture resorted, to consists of pumping the Process of 
brine from the wells, and evaporating, by artificial heat, in large pans ener 
made of boiler plate. From these the salt is raked, from time to time, 
as it crystallises out from the solution, the pans being only emptied at ° 
intervals for cleaning. 

These pans are from 25 to 30 feet wide and from 100 to 150 feet 
long, and are heated beneath by means of a system of flues. The 
fuel used is mostly wood, but at a few places, coal is mixed with it or 
used almost entirely. A few “blocks” are run in connection with 


flouring and saw mills, and the brine evaporated by the waste steam 
from the engines. 
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Produets made. In general, four grades of salt are made. 


Packages 
employed. 


Brines. 


Statistics. 


Land—This is any dirty salt got in cleaning the pans or other- 
wise. It is kept on one side, and sold to the farmers for land-dressing. 


Coarse—Clean, but coarsely crystallized salt, produced by the slower 
evaporation which takes place at the end of the pan furthest from the 
fire, or when the fires get low on Sunday. This is sold for packing 
pork and fish, or ground to make dairy. 

Fine—This constitutes the great bulk of the product, and is of 
much finer grain than the last, being crystallised much smaller, from 
being evaporated more quickly. 


Dairy—This is produced cither by grinding the coarser salts, or 
crystallised very small by rapid evaporation. 

The great bulk of the salt marketed is put up in barrels, which are 
supposed to hold 280 ibs. of salt. They cost from 20c. @ 25c. each, 
and at 7 1-7 bbls. to tho ton, constitute a charge of $1.43 @ $1.78 per 
ton for packages, Some makers put up their product in sacks and 
small bags, which often cost more than the contained salt. 

The brines vary in strength from 95° to 100° of the salometer, or in 
general compare very favourably in regard to strength and purity with 
the brines of other salt districts of the continent. Of late, however, 
it is stated that the wells in one part of the district have been giving 
a rather more impure brine, which yields a salt more largely charged 
with the deleterious earthy chlorides. 

The following table shews the quantity and the value of the salt 
made and sold by the Canada Salt Association during its existence : 


SaLes or Sarr (Lake Huron district.) 


l'ABLE A. 





YEa. Quantity. | Value. | 
… oes ons. CS 
Ending 28th March, 188::... | 40,121 233,091 
a ‘ “  1884.... 35,724 218,269 
“ ue «1885... 30,711 | 167,171 | 


These figures do not include local sales of land and other salt. The 
association of the salt manufacturers was discontinued at the end of 
March, 1885. 
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The following table gives the total sales of salt for the Lake Huron : 
district, computed as explained below :— 
SALES OF SALT OF ALL GRADES.—LAKE Hoaon District. 


Taste B. 
| 
Barrels. Average approximate 
YEARS. (280 the.) ‘Tons. Value. Mee Per) Packages. 

epee eros ace eee le esa = = $ 
Ending 28 March 1883... 315,236 44,133 $256,400 $5.80 | Not included 
in figures given. 

“ v6 1884... 280,685 39,296 240,096 6.10 se 

a ‘t 1885... 241,300 33,782 183,888 5.46 “ 


« 31 Dec. 1886... 445,421 | 62,359 | mater 3.65 66,813 




















Note.—The figures in this table are ébtained by adding 10 per cent to the figures given in 

Table A for 1883, 1884 and 1885. to represent the est’mated amount of local sales not given in these 

pauree. ane items for 1886 are made up from the returns of the manufacturers themselves made 
o this office 


There is some reason to believe that the figures given above for 
1886, are too high, as a discrepancy appears on comparing the amount 
above given with the quantities known to have been shipped from this 
district over the railways, and entered for export at the shipping 
ports. This discrepancy amounts to some 12,000 tons, and may be 
partly accounted for under the following heads.—Local sales in the 
immediate vicinity of the works which, however, in the opinion of 
some of the leading makers, do not probably amount to more than 
3000 tons. This would represent sales of land salt and a certain 
quantity of the finer grades. Besides this, a considerable quantity 
must leave Goderich and Kincardine direct by water, to supply all the 
fisheries of the Lakes, and also for shipment to the North-west, being | 
transfered to the Canadian Pacific Railway, at Port Arthur. It seems 
doubtful, however, if these are sufficient to account for the whole dis- 
crepancy. 

That there has been an increase in the sales of salt from this district 
in 1886, is shewn by the following figures which give the shipments 
over the Grand Trunk Railway for the past few years. 


TaBLE C. 


Salt Shipped by Rail—L. Huron 
District—G. T. Ry. 


Tons. 


35,961 


34,850 
38,600 
41,577 
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The greater facility of purchase due to the great fall in price on the 
dissolution of the Salt Association on 28th March, 1885, has evidently 
led to much larger sales. This condition of things existing during the 
last three-quarters of 1885, makes the total of shipments for that year 
high, and the discrepancy between that and the succeeding year, much 
less than that shewn in Table B. 

Tables D., K., F., G. and H., given below, shew the state of the in- 
dustry, at intervals, as far back as 1871, thus giving as complete a 
record of the past as it is possible now to obtain. 

The study of tables D. and E. will shew that the quantity of sait 
manufactured in the Dominion, outside of the Lake Huron district, is 
very small, there being in 1881 only four works elsewhere, employing 
eight hands, and producing only $1,400 worth of salt. From this it 
will be seen that the history of the salt industry in the Lake Huron 
district, as herein given, is practically identical with that for the whole 
Dominion. 


SALT Works.—Censcs 1871. 
































Tasce D. 
| 7 à = pe Value of Val f 
et ete | alue o 
Distriot. iS: Over 16. | Under 16. | end w Articles 
E> aCe eee er | "Sees. | Material. Produced. 
| |Z Men. | W. | B. | 6. 
| Huron, S., Ont...... … 8 89 |... $30,290 |$ 9,475 | $ 59,596) © 
4 | | = 
| CR A eeu a ted . 7 4 sp 27,200 | 8,750 53,517 L 3 
| ad 
| Bruce, S. “ ,...... | 1, 12 sas. : | 3,500 1,500 6,886 J =. 
Dir. cs 
Yarmouth, N.S...... 1' 5 4 | + 1,800 | 4,000 16,600 
Cumberland, “ ...... bed fe Lace: | 240 210 600 
Pees nn UE OMG eee es 
GRAND ToTaLs, 1871. 
Ontario ............. | 16 | 175 . | 60,990 | 19,725 | 119,999 
Nova Scotia ...... nd 2 6| 4]..]..] 2,040 | 4,216 | 16,600 
Totals sise 18 | 181! 4|.. | .. | $63,030 hana Neues 
Pei aa ae et ee Se a ae 











@ 
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. SaLt Wonks.—CEnxsus 1881. 


Taszs E. 


| Hands Employed. , 
| Yearly 


Over 16. | Under 16. 


bite of | Value of | No. of | Capital 
| _ ; Wages. Material, Produced, Bbis. | Invested. 


| 
District. No. Articles 






































Men. W. B. |G. | 
ee nn Ee en — À À —— ee —? ee 
: 2 | 
| FOTO 1 | 2 | bs le, “a . |$  1501$ 251$ 150, .... 
: | | | 
Kings, N.B.. 1 ie oh 180} 300) 600, .... 
se ei | A 125 225! 400! .... | oe, 
— er 
t 1 
Perth, 8...) 1) 1 | sauces À 4,500| 30,000! 50,000; .. “|| É 
| | | > 
Huron, 8 ...! 1125|..... 5,625 10,000 | 22,000 ' .. = 
| | 3 ? ® 
| 
do. C..., 19 {181 | en ae’ | 10 | 53,837 | 107,375 | 265,398 PAH00 e 
| g 
do. n...| 1 | COS AR | 5,000 me ie 45000 2 
| =) 
Bruce, 8 1 16 | girs TO ; 6,000] 15,000! 33 000 80000! | À 
} ! | | ae 
: 2 
Lambton, S ly 3 | | ‘ 3,000] .... | 4,000 | 6700 | : 
|—! =e bs ee a PR J 
| Essex: sic) Li 2 ag faa Fae 100 100! 300, .... 
| | = 
| Granp ToTaLs, 1881 : 
foo) le wee ee ie Ge eg ee CS el 
Nova Scotia.| 1 2 | | 150 25 150 | 50 
| 
| N. Brunswick| 1 | 2 180 300 600; .. | 200 






8 | 10; 78,187 | 167,700 | 395, 096 | -- | 297,850 


$168,025 $395,848 | .. |$298,100 


| 


QuANTITY AND VALUE OF SALT OF ALL GRADES MADE IN THE YEARS 1872-1873. 


| Ontario .....| 26 





| pe 8 | 10 erent 





| Total....| 28 DE 











TaBLe F. 
prox. value | 
ee Barrels. Tone: | Value Avermes: vaine ei containing 
o ÿ 6 acKn 
(280 the.) é ne 

1872 361,348 50,589 $288,909 $5.71 67 927 | 
1873 473,290 66,261 444,578 | 6.71 40,315 | 
| ee 














This table is compiled "el rom figures given in Mr. Lionel Smith’s Report on the Salt industry, 
Geological Survey of Canada. Report of Progress 1874-75. 


S 
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Mr. Smith’s Report also gives the following items, which have been 


arranged in tabular form below. 


CaPiTAz AND Lasour EMPLOYE», 1873. 


Tass G. 










Capital | Hands | Wages paid 


Kind and No. of works. Invested. | Employed per season. 











sr | 16 | $555,000 | 298 $70,325 
a 5 45,000 | 64 15,537 | 
| 3 24,000 | 22 3,662 
| Do 
ne | 24 | 624000 384 | $89,524 


CONSUMPTION or Woop, 1873. 








Taste H. 
No. of works. |Corcs of wood. | Value. | 
| ' 
21 50,635 $143,096 | 


Prasshi state The industry is at present much depressed, for although, as shewn, 

ofthe industry... larger quantity has been sold than in past years, the prices ob- 
tained have been so low as to leave a very narrow margin of profit. 
In 1872-3, Mr. Smith’s report gives the average price of the barrel of 
salt as 86c. and 95c., whilst at present, 50c. is the highest price it 
brings; and when from this we deduct 20c. as the least cost of the 
barrel itself, only 30c. is left us the value of the contents, the cost for 
fuel, Wages, commissions, &c., amounting to close on this figure. 

There being no standard legally fixed for the size of the barrel, the 
quantity is apt to vary; the barrel being taken as the unit of sale, 
there is a great temptation for the manufacturers to make up for 
low prices by giving less weight, a temptation which does not appear 
to be always resisted, 80 that the barrel of salt sold does not always 
contain its supposed complement of 280 Ibs. 

Neither is there, as in the neighbouring salt district of Michigan. 
any legal obligation to give the public an article which has been pro- 
perly dried by draining for a fixed period of time; and further, the 
absence of a proper system of inspection, necessarily leads to varia- 
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tions in the purity of the material put on the market. It has been 
stated, in this connection, that some of the salt sold contains a dele- 
terious proportion of the deliquescent earthy chlorides, but of course 
nothing can be definitely asserted on this point, without making 
a complete series of analyses of a number of carefully collected 
samples. 

The industry, as before stated, is certainly much depressed, but 
as to the precise remedy for this, the manufacturers differ. 

A great many of them think that a system of government inspec- 
t on would do good ; others lay more stress upon the necessity for the 
standard content of a barrel being legally fixed. Were both of these 
arrangements made, it would undoubtedly be beneficial, as putting al] 
the competing manufacturers upon a fair and equitable basis, and 
ensuring to the public a standard quantity and quality. 

Arother thing which militates against the Canadian salt industry is 
the competition of English salt coming in duty free, and with dis- 
criminatory freight rates in its favour. Even were this removed, there 
would remain the natural disadvantage of the distance of the chief 
market for salt in the Dominion, t.e., the sea fisheries, from the 
centre of production, the cost of carrying the salt over such long 
distances, doubling, or more than doubling, its price at the point of 
consumption. 

The discrimination mentioned in favour of the competing English 
salt arises from the fact that both the railways and steamship lines 
can afford to carry material moving west at a very much lower rate 
than that moving east. In fact, a large quantity of English salt comes 
out to Montreal as ballast, paying either none or a mere nominal 
freight charge. 

These various causes limit the Canadian salt, manufacturers market 
practically to Ontario, a demand too limited for the capacity of even 
the present works, most of which consequently only work for a few 
months in the year. 

The large area underlain by the salt, coupled with the great facilities 
for starting numbers of new works, not to speak of the large reserve 
capacity of the present ones, would enable this district to supply all 
the salt demand of the Dominion for years to come.* 

Tables J, K, L, M, N and O, speak for themselves. Table O shews 
that large quantities of salt, not produced in Canada, are exported: Imports and 
This is probably English salt coming out in vessels bound for Canadian °*”° 
ports, as ballast, &c., and shipped through to the United States. 


* For further particulars respecting the geology of the Lake Huron salt region, analyses of 
brines, &c., &o. See Reports of Progress of the Geological Survey of Canada, 1866-9, 1874-5 
and 1876-7, 


TT Sn Ce Le 
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Tables J, K, L, N and O, are compiled from figures obtained from 


the Department of Customs, Ottawa. 


Imports or SattT (Duty Fe) ror Fisuunigs. 




















TasLe J. 
| 1895 | 1886 | 
PROVINCES | 
| Pounds. Value. . Pounds. | Value. 
Te a ae ag 
( 
Ontario ....,...... ..!  8,176,239 913,307 6,230,657 | $10,159 | 
Quebec .............: 84,505,625 ; 125,709 60,465,880 | 79,687 
Nova Scotia......... 44,994,639 67,742 | 103,153,827 140,158 | 
l 
| 
New Brunswick...... ' 36,985,231 , 60,815 | 30,679,640 49,519 | 
| | | 
Prince Edward Island.  8,671,320 9,326 | 7,199,160 | 8,165 | 
: | 
Manitoba............ 111,552 255 133,168 | 935 | 
Brit,sh Columbia..... 712,320 1,118 . 672,000 1,458 | 
PPS | a 
Totals ........... 184,156,926 ° $278,272 | 208,534,332 | $290,381 
I | 1 
ImporTs oF Coarse SALT Payine Duty. 
TaB.e K. 
| 1885, | 1886. F 
PROVINCES. ” eo ee 
Cwts. Value. : Cwts. | Value. | 
D ni ect der JR : | PE Re: 
Ontario... ces cease seseteseccace 699,535 $1,948 : 855,000 © $2,177 | 
Nova Scotia.........,...,..... ET rey ee en 600 4 
38 


Totals,............s so... 712,267 $1,995 865,936 $2,219 


_ — ——__—— —…— — 


| 
| British Columbia............... 12,732 | 47 10,336 
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Iuports oF FINE SALT, Payine Dory. 






































Tage L. 
t 
1886. 1886. i | 
PROVINCES. SS) , 
: Pounds. Value. Pounds. | Value. Vale. | 
Ontario ....... es... __1,499,432 | $ 6,852 688,211 | $ 2,431 sun | 
Quebec .......... Store .| 6,133,505 13,810 6,564,801 | 24,994 
A cy neue eee 596,382 2,154 | 302,688 | 1,093 
| | 
| New Brunswick........ ér 1,466,480 4,433 1,800,890 | 6,177 
! | 
| Prince Edward Island........ 46,680 145 29,698 | 76 ! 
| Manitoba ................ ne 2,700 26 | 50,300 a 230 | 
| British Columbia...........-. ‘861,949 3,559 1,311,040 5,606 : 
3 . | ee 
Totals...............| 10,607,128 $30,979 ose | sarerae | Sogor 0,747,628 | $40,607 | 
— eee a ee 0 
2 Exeorts oy Sart FROM CANADA TO THE UNrTED STATS. 
TasLe M. 
out = 2 <= 
| | Nova Scotia, New Brunswick, | Qursec, ONTARIO, MANITOBA, 
Year 
À PRiNcr Epwarp IsLanp. Norts-weEst TERRITORY. 
ending | — ne) eee? Gee BARRE ee eet Er 
30th June} = pounds. Bushels. ; Value. Pounds. Bushels. Value. 
= +e = _— = = - — OE eee _— — 
| 1883 | 3,053,608 | 54,528 | $7,555 | 28,853,886 515,243 $79,514 
} 
1884 | 6,586,508 | 117,616 | 13,694 | 17,878,254 319,254 ‘ 60,695 
1885 | 2,180,200 3 38,932 ,| 4,573 | 11,226,236 | 200,468 | 34,054 
ALU ù 
1886 | 3,678,418 ee 65 1686 | 7,901 | 25,187,862 449,783 5,286 
ee dct etl oe ey eee 
Year BaitisH CoLumpia. TOTAL. 
puding : | : eee 
30th ai: Pounds. ! Bushels. Value. Pounds. : Bushels. 
| = En 
1883 a3 | 14,760 ps $120 jue 31,922,254 570,040 
1884 25,180 155 | 24,489,942 | 437,320 
| | 
1885 | 122,810 2,193 612 ° 13,529,246 ; 241,593 
1886 ' 173,387 | 1,310 130 | 28,939.867 516,779 
| 





Nors.—Figures Le from the annual publications relating to Imports and 
Exports issued by the U. S, Treasury Department. 
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SILVER. 


By E.rric Drew INGALL, Associate R. S. M. 
Mining Geologist to the Geological Survey of Canada. 


The following tables, compiled from the books of the Customs Exports. 
Department at Ottawa, give a record of the exports of silver ore 
from Canada for the past sixteen years :— 

Exports or SILVER ORE FROM 1871 TO 1873. 


Up ritish 


Riscal Ontario. | Colambia. Total. 
= QE = 
| 1871 , $595,261 8... $595,261 
| 
1872 1,087,839 | 803 | 1,088,642 
1873 | 1,376,060 =|. (a) @,320 | 1,379,380 
$3,059,160 , $4,123 | $3,063,283 


| Total. 





(a) Probably from near Fort Hope. 


Exports or SILVER ORE FROM 1873 To 1886, INCLUSIVE, 














| Year. Ontario. 
1873 $1,241,598 
1874 493,163 
1876 472,092 
1876 354,178 
| 1877 33,722 
1878 665,665 
1879 154,273 
1880 65,205 
| 1881 15,105 
| 1882 6,505 
| 1883 8,620 
| 1884 ) 13,300 
1885 | 28,801 
' 1886 _ 16,605 
| 
ota, $3,568,732 


(a) Probably from Thunder Bay District. 














New . British 
Quebec. Iprunswick.| Manitoba. | cojambia. 
Su [Sn B...... | $2,160 
D ee 300 
NE Ti Zecarabee 900 
8,626 BOO RU ll aS Gea 

50 eo.see | esse | a8 8 #8 s 

3,000 | ..... RE citeecah eee 
« Se ..... e..ere 10 
200 +... 8806 es pvpece 

nn 117 258 | ...... 
(a) 8,000 | ..... ; 1,452 | ..... . 
$19,876 $617 | $1,710 $3,370 


Total. 


$1,243,758 
493,463 
472,992 
354,178 
42,848 
665,715 
154,273 
68,205 
15,116 | 
6,705 
8,620 
13,300 
29,176 


25,957 


$3,594,305 


Production of 
ake Superior 
mines. 


Diserepuucy. 
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The figures given ought to be identical with the production year 
by year, as all such ores are exported, finding their market either in 
the United States or in England, so far, chiefly in the former country. 

The Lake Superior district has been, and still is, the chief and 
almost only centre of production of the ores of this metal in Canada, 
and for many years, Silver Islet mine was the only producer in that 
district. Even during the operation of the other mines, their product 
was quite small compared with that of this one. 

For this reason, the exports of silver ore from Ontario ought to 
agroe with the figures in the following table:—* 

SILVER Isvet MInNg. 








| is | Product. 

Le es ed 

‘Before 1871........ | 115,269 

IBN Le 648,132 | 

| 18725 372,892 
Cee | 347,716 
1874.51, | 300,026 
1875........ | 175,083 
Total...... TRS 1,959,118 





—_ —— ———— _———————— 





It will be observed, however, that there are considerable discrepancies. 

The total production of Silver Islet mine, from 1868, when work 
was commenced, to the end of 1875, was as above, but from this amount 
we musttake $26,243, produced before the commencement of the fiscal 
year ending June 30th, 1871, and about $89,000 produced in the latter 
half of 1875, in order to enable us to compare it with the amounts 
given for the fiscul years in the Trade and Navigation Returns for that 
period, which are as follows : — 





Silver exported from Ontario during fiscal $3,910,438 
years 1871-75 inclusive.......,,....... sas os 

Production of Silver Islet during the same 1.843.875 
period ses nc PR ee == 

Diflerence 460 eons. aidant cts : $2,066,563 


Only four other silver mines were worked to any extent in the first 
period of the history of silver mining in the Lake Superior region, vis. 
the Beck; 3 A.; Thunder Bay, and Shuniah, or Duncan Mines. Of these, 
the first three were worked at intervals from 1866 to 1874, whilst the 
latter was worked with various stoppages from 1867 to 1881. I have 
not, so far, been able to get any returns of the shipments year by year, 
from these mines, but their total product from commencement to close 
would, I think, be well covered by $30,000. There is thus left a dis- 














¢ From Paper on Silver Islet by Thomas Macfarlane, Trans. American Institute of Mining 
Engineers, Vol. VITI. 
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crepancy of over $2,000,000 up to the end of 1875, which I have as yet 
been unable to account for. 

Silver Islet mine was closed in the spring of 1884, but I have not, so far, 
been successful in obtaining figures of its yield year by year since 1876. 

Previous to the operations ceasing, the Rabbit Mountain Mine had 
been started in 1883, and this was followed by the discovery of the 
others of that group of silver mines at present working in the Thunder 
Bay region. Shortly after this again, the Silver Mountain group of 
argentiferous lodes was discovered in the same district. 

Some of the mines are at present being worked, and are affecting 
the production in a varying, but continuously increasing, degree. 

On comparing the export returns for Ontario to the end of 1886, as 
shewn in the above tables, with the quantity known to have been pro- ae 
duced by all the Lake Superior silver mines to date, a discrepancy discrepancy in 





: he available 
again appears, as shewn below :— returns. 
Produced by Silver Islet, from its commencement 
10 118 Close oa Gee roca eee tient ci $3,250,000 
Produced by the Shuniah group of mines, from 
their commencement to their close, say.......... i 
Produced by the Rabbit Mt. and Silver Mt. groups 
of mines from their commencement to the end of 69,338 
1B66:-25 rue. ere ene TE alse 
$3,349,338 


Against this total we have $6,627,892 shewn in the tables, p. 73 8, as 
exported from Ontario during this period, leaving a difference of 
$3,288,554. Part of this would be accounted for by the overlapping of 
the returns of six months in the change from fiscal to calendar years, 
but making allowance for that, it would still leave about $3,000,000 to 
be accounted for, which we have at present no means of doing.* 

The exports of silver ore from Quebec given in the tables, are 
probably often referable to small lots of ore from the Lake Superior 
region passing out by way of Montreal, whilst the items given for the 
other provinces are probably small lots of ore sent through at various 
times from mines in process of being tested in those districts. 

Besides tho silver produced in Canada, and exported in the form of 
silver ores proper, a large quantity of the metal is sent out in a shape 
which would not bring it under that head in the Customs’ entries. I 
refer to the silver contained in the coppor ores exported from the 
Capelton group of mines in Quebec. This has been estimated at about 
$167,000 for 1886. 


* An investigation of thé entries in the books of the Customs Department seems to show that 
the greater part of the silver ore entered as exported from Ontario was produced in the Lake 
Superior repion: If this is so, it shews that the statistics of the silvor ore production of that 
region, as gleaned from different sources, vary greatly It is believed that the above figure, 
vis. :—$3,849,338, based on data obtained by direct enquiry in the district is very nearly correct, 
and that the discrepancy is to be accounted for on the supposition that the values declared to the 
Customs officers have been continually over-estimated. 
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STRUCTURAL MATERIALS. 


Granite.—The production in 1886, as reported to this office, from 
nine different quarries, is 6,062 tons, valued in the rough state at the 
quarries at $63,309. We believe that this represents very nearly the 
whole production of Canada. New Brunswick was the largest pro 
ducing province with 2,522 tons of a spot value in the rough of $31,509. 


Marble and Serpentine.—The returns from four quarries were 501 tons 
valued, in the rough state but quarried to sizes, at $9,900; this is nots 
complete statement of the total production. 


Imports.—The value of the imports of marble and of manufactures of 
stone or granite, N. E. S., (as classified in the books of the Customs 
department,) will be found in the following tables : 


VALUE OF IMPORTS oF MARBLE. 





1885, | 1886. 




















| 
| PROVINCES. | 
| | Blocks, &c. ' Slabs Sawn. Blocs, &c. siete , Sawn 
. Ontario . Serer rere TT Te rT | $1,368 $46,559 | $1,879 $44,330 
| Quebec ee. eevee sesesecresees| 1,310 + 15,008 414 21,073 
Nova Scotia .......... soso oo 604 6,059 | 736 5,635 
New Don none 170 5,430 737 6,420 
Manitoba...... esse seeuasta te 16 139 12 78 
British Columbia................. | 46 1,355 Bits Na 1,147 
| Prince Edward Island............, ...... 2, '945 re ; | 2,683 
| To lags ne | 83,514 , 77 495 3,778 | 81,368 
: ‘Blocks, &c. 3,514 | +... | 3,778 
| Totals. e e800 | ..... $81,009 | eee ete $85,144 
VALUE oF IMPORTS OF OTHER ORNAMENTAL STONES. 
Manufactures of 180: ror . i | 
Stones or Granite, N. E.S. Value. Value. 

D PT | 
beste hae en —— | 
Ontario: ruminants | $26,826 | ...... | $28,695 
Quebec........... alee aieie awe arte n ||. era AB BTL À issus: 8,425 

Nova Scotia.... .......... soul vos. | 14) |. ou 1,037 , 

New Brunswick............ ss.ss.… + 1,174 ss... 1,058 
Manitoba........ Muse dre) onde Ci 201 | ...... 373 
British Columbia ...,..... ......| ...... | JOB mess 1,052 | 
Prince Edward Island. MASS). Less SE 735. ess 443 








Totals..... AU Ne _ $39,853 Pros $41.083 
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Slate—The production in 1886, was 5,345 tons, the value of which § ate and 
at the quarries may be said to be $64,675. It was nearly all sold 1##*tone: 
in the Canadian market, as the exports were only 34 tons; and was 
all quarried in the province of Quebec. So far as ascertained, there 


were no slate quarries worked in the other provinces, 
Exports or SLATE. 





Biens... pes 20 | 8,100 
an.) ere reree i, 341,54 
i DOGS ee Perce | 139 ; 9,840 
MOlBRRe a ares 539 | 6,845 
| BAG Ra ne | 348 1 5,27 
| 1886... Mn 34 495 


Totale 





3,065 | $48,651 


Imports oF SLATE. 


i 
4 





| PROVINCES. | 1885. 1886. 
OORT EST eh hte FSS RGSS ORE ees oe $13,920 $16,263 
Quebée. aus di tea a le nat: 8,033 8,071 
Nova Scotia.....,....,..........,..... rer 1,362 1,438 
New Brunswick... ge eee eee ste ° et] 2,595 3,130 
Prince Edward Island.............. soc Deep dedans 81 182 
Manitoba...... CREER] e e ee e . ve . Lee « 190 329 
British Colaumbia.... . RE eave wl wwe a aieleaee ws 202 289 

Total .......... eeee@Gesve@eseseespenee $26,293 $29,692 


ee el — 


Building 


Stones. 
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Flagstone.—The tables of exports and imports are appended. The 
Dudswell flagstone quarries produced in 1886 about 70,000 sq. feet; 
value at the quarries $7,875. No other returns of flagstones were 
received. 


Imports oF Dressep FLAGSTONEs. 





PROVINCE. _—. — - SUR AR) Re nn nd 5 
| Value. Tons. Value. 

es SS ee 
| 


$6,505 | 1,494 | $11,513 





Ontario Gi seit nes ins 1,148 





Building Stones—The compilation of such statistics as could be 
reached, is given below, with the tables of exports and imports (a: 
classified by the Cu-toms Department). 


Propucrion or BuILDING STONES 1N 1886. 


As returned to this office, but estimated to be three to four-fifths only 
of the total production. 











| 
| No. of | 
| PROVINCES. | Cubic Yards. Value. | 
_ Returns. 
= Saget Se ey 
Ontario ose eee ° eve . | 53 | 1 1 7,523 283,573 | 
i | 
Quebec in nn es ul 17 | 28312 185,340 : 
Nova Scotia ..... er ee ree 15 | 9,473 84,05] 
New Brunswick eve esses ceceecoe. | A 2,728 24,970 
Prince Edward fsland,................ 4 | 1,510 2,265 
British Columbia. 6006060 896 2808 0 5 2 6,231 62,310 
ER 
| 
Total issus dir 94 165,777 | $642,509 
| 
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VaLue or Exports oF STONE AND MARBLE UNWROUGHT. 


Rs ee ie 
os Pet i 


{ 
New ; British | Prince 
Brunswick. Columbia. 'E’d Island Total. 


Years. | Ontario. ,; Quebec. ‘Nova Scotia. 





1873 | $ 26,145 | $ 5,487 | $ 37,069 | $131,368 | $2,412 | ....  $ 202,481 











1874 | 54,298 1,282 | 30,614 | 131,901, .... 80 | 218,176) 
1875 | 34,108 1,741; 3,184 | 59,060 | | 10 ‘ 98,103 

| 1876 19,725 | 209 | 4,914 | 55,178 | Petes an 80,026, 

| 1877: 7,969 2,836 7,372 | 28,639 | ae 16,816 
1878 8,415 269 5,504 | 39,519 | Sie 53,107] 
1879 12,496 159 | 11,670 26,995 | see 51,320 
1880 | 11,282 | 580 | 14,991 | 50,270 | .... | eee. 77,123] 
1881 ; 10,432 | 932 | 16,407: 66,287 ' .... 94.058) 
1882 | 22,343 3 | 18219 | 34,718 | rere 75.283} 
1883 | 14,111 30| 14375| 23088 | .... | ... 51604. 
1884 | 24,565 | 6 10,617 26,145 ime ae 2 61,3331 
1885 | 14810  ...... ' 15,575 | 19,703 a eer. 80 
1886 | 


ne me ne ee CE mes meer menmenue 





| 
27,922 | ws... | 18,377 26,954 | .... wee | 78,253} 
| 
| 


= 
Totals $288,621 | $ 13,534 | $ 208,888 $719,826 | $2,412 | $ 90 | $1,233,370 


a a Se = ———— ——— a eee — | 


VALUE or Exports OF STONE AND MARBLX, WROUGHT. 


a, i — — —— —————— —_—— eee rr ee 


| 
| PROVINCES. | 1884. 








| 1885. 1886. 
| | eee oe 
A $412 | $ 58 $ 103 
Quebec........., 005.106. PA Tate), 1,135 | 105 1,206 
Nova Scotia...,.............. not 50 | 2,182 | 121 | 
! Î 
New Brunsaick....................., 18,551 14,321 18,596 | 
7 ems: 
Pom Garhanesea eee $20,148 $16,646 $20,026 





OS RE 
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° Imports oF BUILDING StTonss, 
1885. | 1888. | 
Dressed a ane all other pod —— 
e 
a aay Tons | Value Tons. | Value. 
Ont@rio .... soon cane ccveces e0o4ancee 986 $3,949 777 $5,108 
Quebec ose Gace ss 16 5 185 
New Brunswick................. é 140 | 588 2 | 10 
ae a teresa er oe een = emesis! je - — 
Totals....... ee | 1,126 | $4,553 784 | $5,303 
| Mos = 
Rough Freestone, Sandstone and | gi 
Building stone. 
7 - | 
Ontario ............0.. es cour... 4,883 | $28,409 rs 7,499 $39, 282 
I 4 
Quebec su... see... 206 1,609 Lu | 1,909 | 
l 
New Brunswick........... ee 30 393 | 25 | 453 
British Columbia ............,..,l . 4 BU es MN LES 
| ln) + 
Totals cesse sec. | 5,123 | $30,373 | 7,726 $41,646 
fee, SR ie DS aes, Stun, eee, on Cd ne , 
pine Bad Lime and Cement.—It is impossible, at present to estimate the propor- 





tion of the returned production to the total production, as the names 


of many producers were not on our lists. 
Live PronucTion IN 1886, AS RETURNED TO THIS OFFICE. 
(Incomplete Return. ) 





———— 





No. 4 











PROVINCES. | oe Bushels. | 
Ontario........... isGitanc lon sénat | 49 783,450 
Quebec ........ A 16 | 401,700 
Noa SON eds ded umes ween | 2 16,000 
New Branswick.......................... | 14 316,380 
Prince Edward Island........... deg eee 2 11,720 | 
Manitoba ............... sat es 1 2,000 | 
North-West Territory............s........) 2 100 
British Columbia......................... | 1 4,000 

Totals......s..ssooss-esssese D . 87 1,535,950 


I, 





ee À 


Valae. 


$140,290 
75,700 
3,800 
58,120 
2,260 | 
460 
625 | 
2,500 


| 
| 
$283,755 | 
| 
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VALUE OF BXPORTS OF Lime. 























PROVINCES. a 1884. 1885. 1886. 
Ontario 6 906800 260 DR ess en as 2 0e val $9908 $3,805 $3,660 $4,245 
Quebec sn. Sen Rest oem se nes 367 15 12 
Nova Scotia...... se 00e 2000. BB Oe 2,252 1,668 52 
New Brunswick... 2,686 9,886 | 25,258 
Manitoba .......... esvessee en... ove eee ence ss... | 106 
Prince Edward Island...................., be arate ee | 9 
Totals ..... RE Aue ss fonce $9,090 |, $15,229 | $29,682 

Iuports oF Luvs. 

Provinces: —— 

Barrels. Value. 
Ontario 0... dos sens sors se 2,405 $2,064 
Quebec...... Sos su ee 3,823 3,099 3,115 2,269 
Nova Scotia...... ee 673 648 464 438 
New Brunswick.................. 1 1 6 6 
Manitoba............ cocccs cu. 284 271 451 394 
British Columbia......... Sue 4,917 4,792 4,005 3,572 
Totals ....... .. «| 12,103 | $10,686 10,700 $8,743 


we a ee — me 


Imports or HYDRAULIC CEMENT. 








1885. 1888. Cement. 
Provinces 

Barrels. Value. Barrels. Value. 

Hp) Je Dita es = -@ mn ee 
ONCOTlOs 556 nee CASK eue = 4,417 $3,797 3,553 $3,408 
Quebec. sus: She See edateces 53 104 1,414 2,119 
Nova Bcotia.........,... ere ae 28 56 9 15 
New Brunswick.................. 737 787 1,576 1,840 
| Prince Edward Island............. 75 94 25 31 
British Columbia.............. ee et: BBO @ .0# ve 564 1,896 
| Totals ............! 5,310 $4,838 7,141 $9,309 





Sand and 
Gravel. 
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Imports oF CEMENT IN BULK OR IN Bacs. 

















| 1888. | 1886. 
PROVINCES. ye ee —- 
| Bushels. Value. | Bushels. Value. 
Ontario. 200609 speeeeereane _ 5,666 $1,354 | 4,520 $1,134 
Quebec se evere +00... | ss sesealreneseeses 918 470 
New Bronswick. ess ere , 150 | 100 |.......... i ore 
Menon 5,438 | $1,604 
| 
VALUE OF IMPORTS OF PORTLAND CBMENT. 
PROVINCES. 1885. | 1886. 
Ontario ...... 00000 010009 0005 02e... ess... $ 3,296 | $ 5,049 
Quebec. sisi sses ss: ss venu ee Besete 81,557 | 131,238 
Nova Scotia ..................0. 8 nn, | 8,369 5,900 
New Brunswick. ....... ccc sccocccccccvccccecess 3,086 | 2,999 
Prince Edward Island...................,..,... | 377 | 290 
Manitoba ....................... doses ER 21 | 3 
British Columbia.............................. 9,972 | 3,358 
Totals...... Rd $106,678 | $148,837 
| 





Sand and Gravel.—The production and home consumption of these 
materials could not be fairly estimated. 


Exports oF SAND AND GRAVEL. 





BRUNSWICK. 


ee ee 





| ONTARIO. Quesec. oo. New | Mawrrona. ToraL. 





Years 








nn men mme mass James | ame 





ae 11,996 Per 214i | .. | 11998 |$ 2,151 
1878 | 49,64| 7,688 | 71 | = 50,140 | 8,81 
1879 | 46,909 9,078 | 90 | rr 46,900 9,438 
1880 | 58,951} 11,177 x 53,951}  11.1:7 
1881 | 58,650 | 15,060 | .. 17 | 40 58,608 | 15,129 
1882 | 59,751! 15,611| 7 60,158| 16,28 
su E5,346| 14,065 55846| 14,065 
1884 sal 72,499 | 14,465 78,741 19,978 

885 | 110,068 20,504 ” 110,661} 2288 
1886 : 124,662 23,902 | .. 8 | 14 194,865 | 24,298 








Tons. | Value. |Tons.|Valuel Tons. | Value. |Tons. alu: Tons./Value| Tons. | Value. 





| 
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Imports oF SAND AND GRAVEL. 














1885 (a) 1886 
Provincgs. — gy OO 
Tons. Value. Tons. | Value. 
he .  Jébue 
OntENOi Sn me Nana .| 6,369 | $15,304 11,298 | $15,002 
Quebec ...... se cest 4,652 5,137 5,794 6,191 
Nova Scotia .............. Sete 182 1,052 1,307 4,015 
New Brunswick.................. 507 1,007 906 1,120 
Manitoba ......,..,............ ‘ 35 80 30 83 
British Columbia................ : 114 140 27 | 45 
Totals ......... 11,859 | $22,728 19,362 | $26,456 
| 


ET. espns Xe 


(a) Ontario quantity for this year incomplete (only 2nd half of the year.) 


Bricks and Tiles.—It is estimated that the figures in the two follow- Bricks and 
; : Tiles. 
ing tables represent about three-fourths of the total production. 

Returns were also received of $112,910 worth of miscellaneous 
clay products such as gluzed sewer pipes, pottery, ornamental bricks, 
fire-bricks, bath-bricks and pressed paving stones, which were manu- 
factured in the country in 1886. 


PRODUCTION OF BRICKS DURING 1886, A8 RETURNED TO THIS OFFICE. 
(Incomplete return) 





re 


| 





Provinces. eo. ' Thousand. | Value. 
Ontario . TL 103,928 . $631,892 
Quebec ..... dass ns. 14,175 : 83,025 
Nova Scotia ...... Ca minting 7,190 | 60,630 
New Brunswick,..,......... cece cece 5,957 : 30,908 
Prince Edward Island............... 1,640 | 12,120 
Manitoba «ccs encens 1,350 14,475 
North-West Territory.....,...,....., 800 9,400 
British Columbia.................. : 4,305 | 41,150 

ARR 
Totals................ 139,345 | $873,600 


mt a mt me 0 00000 20e 26 <a 


848 
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PRODUOTION oF TILES DURING 1886, 48 RETURNED TO THIS OFFICE, 


(incomplete return). 


Peovincns: | Rec | Thousand. | 

| Ate hes yrs 

ODTATIO 6-63 mess dead te 74 | 12,139 | 
New Brunswick.................... 7 77 
Prince Edward Island .............. | 1 100 | 
= ao - | 

Rens rte 82 12,416 | 


ee ee —— 


| 


1885, 1886, 
PROVINCES. 2 oa ee ce 

Thousand. Value, Thousand. Value. 
Ontario ................ be ousted te tas L 1,508 $6,128 213 ' $1,269 
Quebec indus | 294 2,847 119 | 1,133 
New Brunswick ......... ses | 6 40 13 | 59 
Nova Scotia ............. SN 3 18 2. il 
a : re 3 | 57 
Manitobs +... 61 1,043- ass | ee 


Imports or Buivpine Bricks. 





Totals......... a 1,862 | $10,076 


Value. 


mm « ! 


$139,307 
2,310 
1,000 


$142,617 


ww a ——— «Se 


Imports oF Drain TILE AND GLazep SEWER PIPE. 








PROVINCES. 1885. 1886. 





Ontario .... ............l $31,164 | $45,706 


Quebec .. re. 13,778 8,510 
Nova BCOtIR. ne sce ce: 325 ses 
New Brunswick......... | 1,283 979 
Prince Edward Island... | ne | 16 
! Manitoba ......... Sauce 1,536 | 506 
| British Columbia........ | 1,743 654 


| 
Totals .. ........... 


$49,829 | $56,371 








350 | $2,529 , 
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Imports Or F'IRE Cray. 











| 1885 (a) 1886. | 

PROVYINCES. ——_—————— 

Cwts. Value. Cwts. Value. | 

' Ontario ...... eer loss 11,345 $5,945 20,750 $5,033 ! 

. Quebec .. ........... ...........| 30,286 4,338 78,863 10,273 | 

Nova Scotia.........cccccncccees 1,246 1,474 2,162 704 | 

New Brunewick....... sb 983 172 780 84 | 
Manitoba: 54.75 130 130 240 _120 
British Columbia ,................ 414 211 750 330 
| Prince Edward Island ............ 54 | 29 90 27 
Totale. issus. .| 44.458 | $12,299 | 103,625 | $16,571 

| Re PRE PE PR EE 





(a) Ontario and Nova Scotia quantities for this year are incomplete. 


Imports oF OTHER CLays N. E. 8. 





1885 | 1888 
PROVINCES. : 
Cwts. Value. Cwts. Value. 
Ontario ...... Rein D sous 3,720 $5,108 16,369 $3,238 
Quebec ....... eds date eer 18,358 2,953 12,787 1,553 
New Brunswick.... ............. 2,176 237 13,203 279 
Trtals......... Dee en 24,254 $8,298 42,369 $5,070 





Imports oF Fire Bricxs, Truss, &c. 


PROVINCES. | 2885. | 1886. | 
| ' 
| 


Ontario ............ ee $18,611 $23,887 


Totals............. $48,314 | $62,087 


Quebee ies ceive caries | 18,971 25,903 
Nova Scotia....... see | 3,890 4,216 
New Brunswick ......... 4,975 6,735 
Prince Edward Island ... 134. 41 | 
Manitoba. .............. 279 79 | 
British Columbia......... 1,454 1,226 | 
| 
| 
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1887, 


AurreD R. C. Sztwrn, C.M.G., LL.D., F.RS., 
Director of the Geological and Natural History Survey of Canada. 


Sm,—I have the honor of herewith laying before you my Report 
upon the work carried out in the Laboratory of this Survey since the 
date of my last. During the period embraced by this report, seven 
hundred and twenty-one mineral specimens were received—brought or 
sent—for identification or for information in regard to their possible 
economic value. This entailed a very appreciable amount of work, 
the nature of which was, in the main, of no great interest except to 
those immediately concerned. Only such examinations and analyses 
are here recorded as were deemed likely to prove of general interest. 

Mr. F. D. Adams having been for about the apace of nine months 
engaged in the discharge of other duties, in connection with the 
Indian and Colonial Exhibition, the time devoted by him to chemical 
work was necessarily very limited. A very large proportion of the 
results here formulated were obtained by Mr. E. B. Kenrick. ° 

Such examinations or analyses as were carried out by these gentle- 
men have in all instances been duly credited to them: those not 
otherwise designated were made by myself. 


I have the honor to be, 
Sir, 
Your obedient servant, 
G. CHRISTIAN HOFFMANN. 
OTTAWA, December 31, 1886. 








CHEMICAL CONTRIBUTIONS 


TO THE 


GEOLOGY OF CANADA, 


FROM THE 


LABORATORY OF THE SURVEY. 





MISCELLANEOUS MINERALS. 
NATIVE PLATINUM. 


The earliest reference to the finding of native platinum in Canada Native 
is that by Dr. T. Sterry Hunt, in the Report of Progress of the” Pan 
Geological Survey of Canada for the year 1851-2, p.120. He there 
mentions that it had been observed by him, in association with osmiri- 
dium, in the gold washings of the Rivière du Loup; likewise, that Localities of ; | 
specimens had been submitted to him which were reported to have Sara, lus 
been found under like conditions in the Rivière des Plantes, which, ° @uebec. 
together with the preceding locality, is in the county of Beauce, Pro- 
vince of Quebec. 

It has since been met with, according to Dr. G. M. Dawson, in 1 naities of 
association with alluvial gold, in several of the streams of British occurrence of, 
Columbia, not the least noticeable in this regard being that from Columbia. 
which the specimen under consideration was obtained, viz., Granite 
Creek, a branch of the Tulameen or North Fork of the Similkameen 
River. This specimen, which was presented to the Survey by 
T. Elwyn, Esq., Deputy Provincial Secretary of British Columbia, 
has been examined by me, and with the results hereinafter stated. 

It weighed 18-266 grams, of which 17-894 grams consisted of native Analysis of 
platinum and the remainder of rock-matter, magnetite, a little pyrite, from | Granite 
and a few flakes of native gold. The material being made up as Columbia. 
follows :— 





Native platinum ..................... sonace 97963 
GO... sonne ee 6 sacs esse: siete es 0225 
PY Tite sn teceoteucs ds ee ten 0-219 
Rock matter... seca casses soso see 1°93 

100-000 
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Analysis of The platinum was in the form of grains and pellets varying in size 
rive” from half a millimetre to eight millimetres in diameter, and in weight 
pb HA from three milligrams to eight decigrams. The grains measuring 
Salata, cont, 1688 than one millimetre constituted but a very small proportion of the 
whole, there were only a few pellets measuring five millimetres, and 
but two measuring eight millimetres, the bulk of the material being 
made up of grains varying in size from one to four millimetres in 
diameter. The grains, which were all very much rounded off as 
though from attrition, had a lead-grey color and sub-metallic lustre, 
they were all more or less tarnished, and the greater number con- 
tained inclusions of chromite. A certain proportion of the same 
proved to be readily attracted by the magnet, and of these all such as 
were tried were found to possess polarity. After treatment with 
dilate hydrochloric acid, which removed a little iron, the grains had a 
steel-grey color and metallic lustre. The particles of foreign matter 
having been carefully eliminated, the material, as a whole, was found 

to have a specific gravity (temp. 15°5° C.) of 16°656. 
The ore was separated by means of the magnet into two distinct 
portions, a non-magnetic and a magnetic; the latter constituted 37-88 

per cent., by weight, of the whole. 


Portion I.—Non- Magnetic. 


This weighed 11:115 grams and had a specific gravity (temp. 
15°5° C.) of 17°017. The grains and pellets conposing it were of very 
irregular shape: about one-third, by weight, of the same had com- 
paratively smooth surfaces, and were apparently quite free from any 
foreign inclusions, the remainder were all more or less pitted, and in 
most instances contained a little imbedded chromite. For the purpose 
of analysis, this material was divided into several sub-portions. Add- 
ing together the weights of the material constituting each sub-portion, 
as likewise those of each of the various constituents found, calculation 
showed the composition of this portion of the ore, as a whole, to be 
as follows :— 


Platinum suis ous ses: iistedessevesces 68:19 
Palladium ..... hassan tie ss. 0°26 
RhôdiumM : 25e neue sos ess sata 8-10 
Iridium ss aimes siens 1-21 
Om: suisses ess users ess _ 
Copper ..…..rose corses coosrosnss sos ccvesevese 3-09 
Trois eos: ses ee er eee rr re er err re 787 
OpMiPi GiGi nées osier eines 1462 
Gangue (imbedded chromite)............... - 19 








HOFFMANN. ] CHEMICAL CONTRIBUTIONS. 1T 


The osmiridium was partly in the form of minute steel-grey colored Analysis of 
scales of bright metallic lustre, and partly as a heavy, light steel-grey etre 
colored powder; there were also a few small, tolerably firm, skeleton Porn Granite 
aggregations of minute scales, likewise some minute, almost micros- Genin ont 
copic, tin-white grains, and some six or seven tin-white, cavernous 
nodules varying in size from two to three millimetres in diameter. 

The grains and nodules, which amounted to about fifty-five per cent. 
of the whole, had a specific gravity of 18-742 (15°5° C.) 


Portion II.— Magnetic. 


Weighed 6779 grams, had a specific gravity (temp. 15:5° C.) of 
16°095, and was, as already stated, magneti-polar. The grains and 
pellets composing it were, as in the previous instance, of very irre- 
gular shape: very few had perfectly smooth surfaces, by far the 
greater number being more or less pitted and containing inclusions of 
chromite. This material was, for the purpose of analysis, divided into 
two sub-portions. Adding together the weights of the material com- 
prising these two sub-portions, also the amounts found of each of the 
several constituents, calculation showed this portion of the ore, as à 
whole, to contain :— 


Platon ee nd nes ste 78°43 
Paladin va eens ease eos 0°09 
Rhodinim 5,3 ice 1:70 
IMdiUM ess drame lee leon 1-04 
Osmium sessions — 
COPPER 5 nier esoner sus esse ses - 889 
TiGi sist tce ate rare Sotaiten. coees eel eens 9°78 
QB IMIG NUD 65s isi ok os coho sh insu 3°77 
Gangue (imbedded chromite) ................ 1°27 
99°97 


The osmiridium was in this instance present, exclusively, in the 
form of minute, thin, shining, steel-grey colored scales. 

On comparing the analysis of the non-magnetic with that of the 
magnetic portion, it will be seen that the latter contained much less 
palladium “and rhodium and very considerably less included osmiri- 
dium, but contained somewhat more copper, nearly two per cent. 
more iron, and alittle over ten per cent. more platinum than the 
former. That the magnetic property of Portion 1L was dependant 
upon the amount of iron which it contained may be questioned, in 
view of the fact that one of the sub-portions of the non-magnetic por- 
tion, and which was not in the slightest degree magnetic, contained 
8-90 per cent. of iron, whereas one of the sub-portions of Portion IL. 
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Analyeisof and which was found to be magneti-polar, contained but 9-35 per cent. 
specimen of 


native of iron, a difference of only 0°45 per cent. 
Granite from‘ The weights of the material constituting the sub-portions having 


Columbia, ‘ont. been added together, as likewise the amounts of each of the several 
constituents found in these sub-portions, calculation showed the com- 
position of this ore—after careful separtion of the associated grains of 


foreign matter—taken as a whole, as determined upon the 17-894 
grams material, to be as follows :— 


PlatDUM ssssus 650555 Seve brie ee hae ees 7207 
Palladium ........ ot re ree 0-19 
Rhodium Made adieu 257 
Tridium....cse veces Ser Vderceewees eww saeaeetee: LE 
OBR oie umnsiee ets aes _ 
Copper ...... sssou ose TR ee ear ee 3°39 
Iron: sé ‘ Wangan 8°59 
Omnium ei Sees ees 1051 
Gangue (imcedded chromite) ............. coe  l'69 

10015 


In common with the native platinum of Oregon and Australia, this 
ore contains a large proportion of osmiridium, but differs from the 
material of those localities in that it contains a higher percentage of 
copper and iron, in which regard it more nearly approaches in com- 
position to some Russian specimens of this mineral. 

Analysis of The following analyses of platinum ores, by Deville and Debray, 


from Oregon, are given for comparison with the foregoing, from which, it must be 











iforni remembered, the associated gold was separated prior to analysis :— 
oco, AD 
tr 1 2 8 4 5 
Platinum .......... 61°45 61:40 85:50 86°20 76-40 
Palladium...... «+. 0°15 1°80 0-60 0°50 1°40 
Rhodium........... 0-65 1°85 1-00 1-40 0-30 
Iridium ..... 0-40 1°10 1-06 0°85 4°30 
Copper cesse. 2-15 1:10 1:40 0-60 4-10 
Iron ....ceccccccees 4°30 4°55 6°75 7°80 11-70 
Gold ..........., ese  0°85 1°20 0-80 1°00 0°40 
Osmiridium ........ 37°30 26-00 1:10 0°95 0.50 
Sand..... oe 3:00 1-20 2°95 0-96 1°40 
100-25 100°20 101°15 100-25 100-50 
1. Oregon, North America. 2. Australia. 3. California, North 
America. 4. Choco, South America. 5. Misating Tagilsk, Ural, 
Russia. 
Platinum, Platinum is, by reason of its inalterability at high temperatures and 


economic uses power of resisting the action of a great number of the most powerfal 
chemical agents, a valuable and useful metal for the manufacture of a 
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great many forms of chemical apparatus, such as retorts, crucibles, platinum, 
evaporating dishes, etc., etc. Large platinum vessels are also used in of,cont. 
manufacturing operations on the large scale, more especially in the 

form of stills for the concentration of the acid in sulphuric acid works, 
Osmiridium is employed for tipping the nibs of gold pens, constituting osmiridium, 
the so-called “diamond point.” For this purpose it is necessary that coopomic 
it should be in the form of natural grains, and these are very carefully 
selected, the requirements being that they should be solid, compact, 

and of the proper size and shape. An ore having the composition of 

the one here in question would, at this present time, be worth from 

$2.92 to $3.65 per ounce, troy, in the English market. The osmiri- 

diam, as occurring in it, was not in a form suitable for the purposes 

above specified. 


Native ARSENIC. 


A specimen of what proved to be native arsenic, weighing about Native arsenic 
half a pound, was forwarded to the Survey in August last by Mr. W. fora River, 
F. McCalloch, of Victoria, who informed me that it was stated to have id ea NS) 
been found on the western bank of the Fraser River, a short distance 


above Lillooet, British Columbia. 


CINNABAR, 


In his report on the mines and minerals of British Columbia, Report 
of Progress 1876-77, pp. 103-149, Dr. G. M. Dawson states that it 
appears certain that small quantities of cinnabar have been obtained 
in gold-washing on the Fraser River, near Boston Bar; that in the Localities of t 
autumn of 1876 he received a small but well authenticated specimen Done 
of rich cinnabar ore from Mr. Tiedemann, found by that gentleman in 
the vicinity of the located line of railway on the Homathco River; 
and further, that he has seen a rich specimen of cinnabar and native 
mercury said to have been found on the west side of the Fraser River, 
near Clinton. In August last, Mr. A. J. Hill, C.F., of New West- 
minster, sent to the Survey a rich specimen of cinnabar reported to 
have been found (loose) in the immediate vicinity of that place. 

The present specimen was collected, during the past season, by 
Mr. R. G. McConnell. It came from the Ebenezer Mine, Hector 
(Kicking Horse) Pass, two and a-half miles east of Golden City, Rocky 
Mountains, British Columbia, and consisted of a white, fine crystalline 
granular limestone, through which was disseminated small quantities 
of a bright-red colored cinnabar and minute crystals of iron pyrites. 

A portion of the specimen was submitted to assay; the results 
showed it to contain traces of gold, but no silver. 


Cinnabar. 








-_—— —- —— ooo 
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APATITE. 


Apatite from The following specimen was collected (1886) by Dr. R. Bell, on the 

ene Ke north side of Eabamet Lake, Albany River, Severn District. It con- 

Severn District: sisted of small hexagonal prisms of from five to seven millimetres in 
diameter, of bluish-green to sea-green apatite, disseminated through a 
light colored granite, which is stated by Dr. Bell to constitute veins 
cutting the micaceous gneiss at the locality in question. 


CooKEITE. 
TP RE À micaceous mineral, which may prove to be identical with Cookeite, 
Bi Bene. was found sparsely disseminated, in the form of minute greyish-white 


River, British pearly scales, through a specimen of galena from the Little Bunting 
lead, Big Bend, Columbia River, British Columbia (vide Gold and 
Silver Assays, Assay No. 101). 

Mr. E. B. Kenrick, who first detected its presence, found that, when 
heated before the blow-pipe, it exfoliated like vermiculite and colored 
the flame intense carmine-red ; in the closed tube it gave off water, 
the tube becoming slightly etched; it was slightly fusible, and gave 
with cobalt solution a blue color ; with salt of phosphorus, a skeleton 
of silica. Insufficiency of material precluded the possibility of a 
closer examination. 


URANINITE, CORACITE AND URACONITE. 


Uraninitefrom AMOngst the specimens received in October last for identification 

dass CU was one which on examination proved to be uraninite. It was 

On of obtained at the so-called Villeneuve mica mine, which is situate on the 
thirtieth lot of the first range of Villeneuve, Ottawa county, Province 
of Quebec. The vein in which the mica occurs has been described as 
& coarse pegmatite, cutting a greyish garnetiferous gneiss. It is com- 
posed of quartz, muscovite, microcline and albite, with occasionally 
black tourmaline and garnet. The specimen, to which was attached a 
little muscovite, weighed about one pound, and consisted, apparently, 
of the greater portion of what had been a lenticular nodule. Structure, 
massive. Specific gravity (15°5° C.), as determined by Mr. Kenrick, 
9:055. It had on one portion of its surface a moderately thick incrus- 
tation, the prevailing color of which was yellowish-red to scarlet-red, 
a small portion of the same had, however, a pure sulphur yellow 
color. This material, which is most probably gummite, was found by 
Mr. Kenrick to have a specific gravity (15°6° C.) of 3-78. 

Coracite from Previous to the finding of this specimen, pitch-blende was not 

Take Superior, KNOWN to occur in Canada, Coracite, a closely related mineral, has 

Ontario. beon met with at Mamainse, east side of Lake Superior, where it is 
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said to form a vein about two inches in width, at the junction of the Coracite from 

trap and syenite (Geology of Canada, 1863). It was first described, Lake Superior, 
and named, in 1847 by Dr. J. L. Leconte, subsequently analysed by Ontario; cont: 

Prof. J. D. Whitney in 1849, and again by Dr. F. A. Genth in 1857. 

Uraconite, another uranium mineral, is mentioned by Dr. T. S. uraconite from 
Hunt (Geology cf Canada, 1863) as occurring in the form of a Med | 
sulphur-yellow crystalline crust, lining fissures in the magnetite of om Ontario. 
the Seymour ore-bed, lot eleven, range five of Madoc, Hastings 
county, Ontario; and more recently Prof. E. J. Chapman has noticed Lite from 
the occurrence of the same mineral with magnetite on lot twenty, ed el a 
range one of Snowdon, Peterborough county, also in the Province of county,Ontario. 
Ontario. 

Uranium is not a very abundant element. The principal ore is Uranium, 
uraninite, which consists of more or less impure uranoso-uranic oxide. ores of. 

It is of economic importance, being employed in chemical operations, 
for painting on porcelain, and glass-staining. 


MoNAZITE. 


This was received almost simultaneously with the last mentioned, Monasite from 
and was also obtained at the Villeneuve mica mine, above referred to. Sinenre 
It was in the form of a nodular mass, to which was attached a little Érorince of 
muscovite and felspar, weighing twelve and a quarter pounds. 

Structure, compact; color, reddish-brown ; lustre, resinous; specific 
gravity, 5°138 (15:5°C.) Its blow-pipe characters and general com- 
position, as determined by a rough quantitative analysis, conducted by 
by E. B. Kenrick, agree with those of monazite. This specimen will 
be submitted to analysis, and its exact composition determined. 

This is the first time that this interesting mineral has been met 
with in Canada. 


SMALTITE. 


This mineral was observed, by Mr. E. B. Kenrick, in the form of gmaltite from 
minute crystals with well-marked octahedral cleavage, in association McKim. 
with chalcopyrite from the township of McKim, District of Nipissing, Nipissing, 
Ontario. | 

So far as I am aware, this is the first notice of the occurrence of 
this mineral in Canada, 


NATURAL WATERS. Natural waters. 


1.— Saline Water —Tho spring from which this water was taken was Water from 
struck at a depth of one hundred and fifty feet in sinking for L'Amomption, 
water at a point three miles below the village of L'Assomption, Quebeo. 
and five hundred yards on the north side of the L’Assomption 
River, L’Assomption county, Province of Quebec. 


a ee re ee ee 
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Water from The sample examined, which was received from Dr. Forest, 
LAsomption, contained a small quantity of chocolate brown colored suspended 
de sere matter. This was removed by filtration. The filtered water had 


a brownish-yellow tinge; was inodorous; had a saline taste 
exhibited a distinct alkaline reaction with reddened litmus paper, 
and a slightly alkaline reaction with turmeric paper; when 
boiled, deposited a copious precipitate consisting, for the moet 
part, of carbonates of lime and magnesia. Total dissolved saline 
matter, dried at 180° C., equalled 16-85 parts in 1000. The water 
contained: acids—carbonic acid, chlorine; bases—potassa, soda, 
lime, magnesia, a little iron, some manganese, and further— 
baryta, strontia and lithia, which were detached by means of the 
spectroscope. No other constituents were sought for. 

This water belongs to the third class of Dr. T. Sterry Hunt's 
classification of mineral waters. This class includes such saline 
waters as contain, besides chloride of sodium, with a little chloride 
of potassium, a portion of carbonate of soda, with bicarbonates of 
lime and magnesia. Small amounts of baryta, strontia, iron, 
manganese, and of boracic and phosphoric acids, are often, and 
alumina and silica, generally, present in these waters, and brom- 
ides and iodides are very rarely wanting. 


Water from 2.—From a spring at Port Elgin, Bruce county, Ontario. Collected 
Purine Bruce by Mr. A. S. Cochrane. 


county, Ontario 
The water contained a small amount of suspended matter, 
which consisted almost entirely of ferric hydrate. The filtered 
water was colorless and odorless, had a specific gravity, at 15°5° C., 
of 1002-69, and contained 2-925 parts of dissolved saline matter. 
dried at 180° C., in 1000 parts, by weight, of the water. 
A qualitative analysis, by Mr. E. B. Kenrick, showed in to 


contain :— 
Potassa...... ses veces iste trace. 
(065 RENAN RENE fairly large quantity. 
AUIS 56 Guyane dis trace. 
STONES. 5 ue eat esse small quantity. 
Lime. siens oies very large quantity. 
Magnesis. ist nos large quantity. 
Ferrous oxide...................... trace. 
Sulphuric acid..............,.....4. very large quantity. 
Phosphoric acid.................... trace. 
BIICR of nu ian: ou ee trace. 
Chlorine ........... uen a very large quantity. 


Boiling produced but a comparatively small precipitate, which 
consisted for the most part of lime, with a very small quantity of 
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magnesia and a trace of iron, also some sulphuric acid and a trace 
of phosphoric acid. 


3.—From Dougherty’s so-called carbonic acid spring, mountains Water from 
between Clinton and Carguiles, British Columbia, Collected by Grise? 
Mr. A. Bowman. EDS 
The water contained some suspended matter, consisting chiefly re 
of carbonate of lime, with some argillaceous and organic matter, 
and a little ferric hydrate. This having been removed by filtra- 
tion, the water was found to have a specific gravity, at 15:5° C., 
of 1000 90, and to contain 1442 parts of dissolved solid matter, 
dried at 180° C., in 1000 parts, by weight, of the water. 
A qualitative analysis afforded Mr. E. B. Kenrick the following 
results :— 


POtASBA. 2.0 cease sono cs soso score trace. 

Roda. seis ironie date ctessinnaraueailien small quantity. 
Lime...... ses cevcee voces ie = quantity. 
Strontia.....-cccce coccve vevccccees . 
Magnesin............ sos. secs pie quantity. 
Alumina ...... soso ceccee cece cece very small quantity. 
Sulphuric acid................ rss fairly large quantity. 
Carbonic acid ...... sosuss sossoooe large quantity. 
Silica. ......... neiges ase - small quantity. 
CHOPIN 56s sk ire Sea ea small quantity. 
Organic matter. coocccecces Small quantity. 


Boiling produced a copious precipitate, which contained a large 
quantity of lime, a fairly large quantity of magnesia, a very 
small quantity of alumina, and a trace of strontia; a large quan- 
tity of carbonic acid and a small quantity of sulphuric acid. 


4.—From so-called sulphur spring on Sulphur Coulée, near its junction Water from 
with the Pembina River. Procured by Dr. G. M. Dawson, who ErlirtarConlée, 
informs me that it issues from shales of Cretaceous age. The Manitoba 
springs represented by this, and the following water, are referred 
to by him in his Report on the Geology and Resources of the 49th 
Parallel, 1876, p. 146. 
This water contained a certain amount of suspended and sedi- 
mentary matter, consisting of carbonate of lime, with traces of 
magnesia and ferric hydrate, some argillaceons and organic 
matter, and a little sand. This was removed by filtration. The 
filtered water had a specific gravity, at 15:5° C., of 1000°42, and 
contained 0°862 parts dissolved saline matter, dried at 180° C., in 
1000 parts, by weight, of the water. 
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Water from Agreeably with the results of a qualitative analysis, made by 

Sulphur Coulée, Mr. E. B. Kenrick, it contained :— 

Pembina River, 

Manitoba, cont. Potagga . 22200 scccsacccesecece Pence small quantity. 

| BOdG .....:6. soso soso soso ces sos rather large quantity. 

Lithia.......... cesse esse soute very small quantity. 
Lime: sisi sieste large quantity. 
Magnesia ............. euros large quantity. 
Sulphuric acid .........ssomesss cece large quantity. 
Carbonic acid........,..,.......... large quantity. 
CHIOTING sos: tasses esse large quantity. 
Organic matter..................... small quantity. 


Boiling produced only a very slight precipitate, which con- 
sisted mainly of carbonates of lime and magnesia, together with a 
little sulphate of lime. 


Water from 5.—From spring at foot-hills of Weatern Butte, Sweet Grass Hills, 


foothills of District of Alberta, North-West Territory. Procured by Dr. G. 
None West M. Dawson, who informs me that it rises from dark shales of 
br Cretaceous age. 


The water, which as it issues from the spring is charged with 
sulphuretted hydrogen, still contained a large quantity of that 
gas. It contained some suspended and sedimentary matter, con- 
sisting of carbonate of lime, a little iron, and separated sulphur, 
together with argillaceous and organic matter, and some sand. 
The filtered water had a specific gravity, at 15°5° C., of 1001-36. 
Total dissolved saline matter, dried at 180°C., equalled 0-857 parts 
in 1000. ; 

Mr. E. B. Kenrick made a qualitative examination of the water, 
and found it to contain :— 


Potassa...sss cesse. sovs00 case 0 0 6 0 0e trace. 

Bods césctaccss Sataserawinns teeisiaet small quantity. 
Lithia .ccccececcsccccce secs vceseces very distinct trace. 
TAMO si Sens ea star sanins enseeaeeess fairly large quantity. 
Magnesia ....... -ccccsccovcseccseee VOry large quantity. 
Alumina .............. Ser errrer yy very small quantity. 
Ferrous oxide... susonssseoorseoee trace. 

Sulphuric acid ..................... small quantity. 
Carbonic acid .......... tons sccccene very large quantity. 
Chlorine ...... gine bie Sinisa, sens Si sante small quantity. 
Hydrosulphuric acid .............0. large quantity. 
Organic matter......s....sees sosuee small quantity. 


Boiling produced a very copious precipitate, containing a some- 
what large quantity of lime, a very large quantity of magnesia, a 
little alumina and a trace of iron, together with a very large 
quantity of carbonic acid and a trace of sulphuric acid. 
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6.—Water from hot spring one and a-half miles north of the north end Water from 
of Upper Colambia Lake, Columbia Valley, British Columbia. set 
Collected by Dr. G. M. Dawson. blake, 
This gentleman informs me that “the spring is about half a, Columbia 
mile east of the trail, on the slope of a hill, and issues in several 
places from the summit and sides of a rounded, calcareous knoll 
formed by its deposit. The main efflux, at the summit of the 
knoll, has produced a raised basin, which within measures about 
eight by four feet, and is two feet deep, forming an admirable 
natural bath. The discharge at this place is probably not less 
than twenty gallons per minute, and the temperature of the 
water at this, the hottest, point was found to be 112° F. There 
is no discharge of gas, but the water has a slight styptic saline 


taste.” 
This water was found to have a specific gravity, at 155° C., of 


1001-48, and to contain 2°177 parts of dissolved saline matter, 
dried at 180° C., in 1000 parts, by weight, of the water. 
A qualitative analysis, conducted by Mr. E. B. Kenrick, showed 


it to contain :— 
POCGSSS issues wie ew eee trace. 
BOSS ss neers rather small quantity. 
Lithia .. ..... Je il hb es wwe trace. 
Baryta .occee cccacoees pea emiew on cee trace. 
Btrontia: s26% ie sceevaites Geveesieees very small quantity. 
lime sea ce autant very large quantity. 
Magnegin...... sens coososooos se ee large quantity. 
Ferrous oxide....,...., «sou cavees trace. 
Sulphuric acid ......... 0 ..... very large quantity. 
Carbonic acid................ eo... large quantity. 
Silica... cccccccvecses ee se ewan trace. 
CHIGTING okie uses ses esse fairly large quantity. 
Organic matter.......,..,..,......... small quantity. 


On boiling it deposited a very copious precipitate, which on 
examination was found to contain a very large quantity of lime, 
a small quantity of magnesia, a very small quantity of strontia, 
and traces of baryta and iron, together with large quantities of 
sulphuric and carbonic acids. 

This water may not improbably be found to possess therapeutic 
properties, and hence be worthy of notice as a remedial agent. 


IRON ORES. Iron Ores, 
1.—Magnetic iron-ore from the Belvedere iron mine, lot eight of the BMagetite from 


ninth range of Ascot, county of Sherbrooke, Province of Quebec. broo preok ke county, 


Collected by Mr. R. W. Ells. Examined for Mr. E. Clark. Broyinc of 
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etite from À fine granular ore of a purplish, dark-grey color. The mag- 
aria. ond netite, which is very fine-crystalline, is very evenly disseminated 
a a dal through the gangue. It is said to form a very extensive deposit. 
Quebec, cont. A partial analysis, by Mr. F. D. Adams, gave (after drying at 100°C. 


—Hygroscopic water = 0-056 per cent.) the following results :— 





Ferric oxide....... eis Ria eens es wach wie mates 26-669 
Ferrous oxide ............. «soso coovee 12-502 
Titanium dioxide...... ccceccccccec css sous none. 

Insoluble matter... ccc ccc cece vec eee soc 45-794 
Metallic iron, total amount of............ wees 28392 


In view of the small percentage of iron, determinations of 
phosphoric acid and sulphur were not carried out. 


Magnetite from 2.—Magnetic iron-ore from the Leduc mine, lot twenty-three of the 


mine, Ottawa sixth range of Wakefield, county of Ottawa, Province of Quebec. 
Brovinoe of Examined for Mr. J. Lambe. 
e 


Structure, compact: color, greyish-black: lustre, metallic: 
strongly magnetic. Determinations—by Mr. E. B. Kenrick—of 
the more important constituents gave (after drying at 100° C.— 
Hygroscopic water — 0-069 per cent.) the following results :— 


Ferric oxide............. Ses esse wees 64-598 

Ferrous oxide ...... omer errr 30-819 

Titanium dioxide... 0. ccccss coccce verso use trace. 

Phosphoric acid ............... shssatienses 0-027 

Sulpbur ......... sus soso dédie — 

Insoluble matter...... cccccesecsscce sovone se 1-561 

Metallic iron, total amount of.........,...... 69-185 

Phosphorus ........,...........0 re 0°012 
Magnetite from 3.—Magnetic iron-ore from about two and a-half miles south of the 
Terrebonne village of St. Jerome, on the west side of the North River, county 
Province of of Terrebonne, Province of Quebec. 


It was somewhat coarsely crystalline, and possessed an indis- 
tinct banded structure. It was found—by Mr. F. D. Adams—to 
contain (after drying at 100° C.—Hygroscopio water — 0-068 per 
cent.) as follows :-— 


Ferric 0xid8::s5ss se do eceeeessdaus sois cet - 59°069 
Ferrous oxide.......,.....00 RS 26" 807 
Titanium dioxide..:,. es. sos soso. ese NONG 

Phosphoric acid .... ..... ccccsacscvece esses 0015 
Sulphur........... s.sosmsossccsocsss soso. O°001 
Insoluble matter.................. ss... + 90-897 
Metallic iron, total amount of.......,,....... 62191 
Phosphorus ........ sé as Sos nes ane + 0-007 


Sulphur ......... 00008 00000000 000009 ets 0-001 
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The proportions of ferric and ferrous oxide are very nearly 
those required by theory for magnetite, the ratio of ferrous to 
‘ ferric oxide being 1 : 2°20 instead of 1 : 2°22. 


4,—Magnetic iron-ore from the vicinity of Little Gull Lake, District of ie Gel from 
Thunder Bay, Lake Superior, Ontario. Received by Mr. E. D. Lake, Dis 

Ingall from Mr. P. Laplante. Bay, LCR 
Structure, compact; color, dark steel-grey. A partial analysis, 

by Mr. E. B. Kenrick, showed it to contain (after drying at 


100° C.—Hygroscopic water — 0°195 per cent.) as follows :— 


Forne onde. ui eds mouse suis 55°455 
Ferrous oxide ........ secs coco sosevs soc 18272 
Titanium Gioxide...... sus. ccccccccce rose none. 

Insoluble matter........ ccccce coos coves cece 23-450 
Metallic iron, total amount of................ 53-030 


5.—Magnetic iron-ore from the mining location of Mr. McLennan on Magnetite from 
Rainy Lake, near the mouth of the Seine River, Ontario. Col- Rainy lake, 
lected by Mr. A. C. Lawson, who informs me that it occurs in 
green schists of presumed Huronian age. 
Structure, compact; color, faint purplish greyish-black —many 
specimens exhibit a greenish tinge, due to the presence of a 
greenish chloritic mineral which is disseminated through this ore. 
Readily attracted by the magnet. Agreeably with the results of 
a partial analysis, conducted by Mr. E. B. Kenrick, it contained 
(after drying at 100 C.—Hygroscopic water — 0:060 per cent.) as 


follows :— 
Ferric Oxide....-cccccecccescceces Mess 27°277 
Ferrous oxide ..........., Déesse. Mises: 32-089 
Titanium Gioxide......cecececccsccceces e+» 21°378 
Insolable matter........... ey ee ene 10-486 
Metallic iron, total amount of..... tucusiwads 44°052 


€.—Magnetic iron-ore from the Sooke iron mine, on the Strait of Juan Magnetite from 
de Fuca, Vancouver Island, British Columbia. The specimens in mine, she 
question were received from the Minister of Mines. The deter- Inland, British 
minations of the iron were made by Mr. E. B. Kenrick. FOOT 


I.—Consisted of an intimate mixture of a very fine crystalline 
magnetite and earthy hematite: it contained a somewhat large 
amount of iron-pyrites. 


Metallic iron............ covecesccees 58°49 per cent. 


II:—A very fine crystalline magnetite. 


Metallic iron..........s.ss ses 55°83 per cont. 
2 
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_ Magnetite from TII.—A fine crystalline magnetite, through which was dis- 
mine, ore seminated a somewhat large amount of iron-pyrites. 
ouver 
Island, British Motallic iron. «eu cuves sesso soscse 63°64 por cent. 


Columbia, cont. 
IV.—A fine crystalline magnetite. 
Metallic iron...........,........,... 68°57 per cont. 


V.—A very fine crystalline magnetite. 
Metallic iron............ Séries 48:94 per cent. 


VI.—Magnetite, together with a little copper-pyrites, in 2 
gangue consisting almost exclusively of actinolite. 
Metalliciron........................ 28°28 per cent. 


ViI.—A fine crystalline magnetite, through which was dis- 
seminated a little iron-pyrites. 
Metallic iron: 504 ses 59°06 per cent. 


VIII.—A very fine crystalline magnetite. 
Metallic iron....................,.. - 52°03 per cent. 


Hematite 1 from 7.— Red hematite from the nineteenth lot of the ninth range of South 
Leeds county, Crosby, about one mile from Chaffey locks, Rideau Canal, Leeds 
Galerie: county, Ontario. Examined for Mr. N. Brown. The specimen 
examined had a somewhat large amount of calcite disseminated 

through it. Mr. E. B. Kenrick found it to contain :— 

Metallic iron...... rade said - 28°14 per cent. 


Mosnetite from 8.—Magnetic iron-ore from the Stephen E. Smith mine, lot twenty-one 


Smith mine, of the sixth range of Ascot, Sherbrooke county, Province of 
county, Quebec. Collected by Mr. R. W. Elis, who informs me that it 
Province of : : : 

Quebec. constitutes an extensive deposit. 


Massive, very fine crystalline; color, greyish-black with a 
greenish tinge. Mr. E. B. Kenrick has made a partial analysis of 
this ore, determining the more important constituents, and found 
it to contain (after drying at 100° C.—Hygroscopic water — 
0-216 per cent.) as follows :— 





FOrric: OX106 166 540 series douce ence wes e +. 49-776 
Forrous oxide +456 rues rudes esse 24-725 
Titanium dioxide.... ...cse sers soncos serece NONE. 

Phosphoric acid ..... osseuse ose Pidaeawes 1-512 
Sulphur... ss sous cou raides 024 
Insoluble matter........ eer errr sodsescsest dl 200 
Metallic iron, total amount of ..... éd 54-074 
Phosphorus........ oe pece cases soso verse coe = 60 
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9.—Hematites and limonites from Big Island, Lake Winnipeg, Mani- Hematite and 


toba. Received from Mr. F. Proudfoot. Highland | 
eWinnipeg, 
I. IL. III. IV. V. Manitoba. 

Ferric oxide. .... .ccese 77°13 50°37 73°64 39°34 17:19 
hygroscopic... -16 91 4-74 1-20 -36 
Water { over Ae oes sea — 13-57 6°45 undet. 
Insoluble matter....... 3°90 14°80 2-23 48-12 77°08 
Metallic iron.......... - 58°99 35:26 51°55 27°54 12°03 


L—Hematite, botryoidal : gangue, calcite with a little quartz. 
Il.— Hematite, ochreous: gangue, calcareous and siliceous. 


IiT.—Limonite. 
IV.—Limonite, through which was disseminated rounded grains 
of quartz. | 
V.—Quart, with limonite and a little hematite. 
COPPER ORES. Copper Ores. 
1.—From the Sooke copper-mine, on the Strait of Juan de Fuca, Van- Cupiforous 
couver Island, British Columbia. Received from the Minister of Sooke, 4 
Mi Vancouver | 
Ines. Island, British 
Columbia. 


The specimen examined consisted of a dark-green chloritic 
rock, through which was disseminated very thin scales of native 
copper. Agreeably with the results of a determination made by 
Mr. E. B. Kenrick, it contained :— 


Copper... soso sors sesorson corse 1-02 per cent 
2.—From the township of McKim, District of Nipissing, Ontario. Copper-pyrites 
A specimen of what, at a first glance, appeared to be a very District of 


pure copper-pyrites—but which on close examination was found Gino 


to contain a very appreciable amount of rock-matter and mag- 
netic-pyrites disseminated through it—from this locality was 
examined by Mr. E. B. Kenrick and found to contain :— 


Ot) ee ee eee eee eo. 24°62 per cent. 
MANGANESE ORES. Manganese 
Ores. 
I.—Bog manganese from the head of Lewis Bay, Grand Mira, Cape Bog manganese 
Breton county, Nova Scotia. Examined for Dr. M. A. McDonald. Bay, Cape | x 
reton county, 


The sample was in the form of porous friable lumps, varying in Nova Scotia. 
color from dark-brown to brownish-black. A parttal analysis of 
the same—after drying at 100° C.—Loss by moisture — 22°22 per 
cent.—afforded Mr. E. B. Kenrick the following results :— 


Manganese dioxide—available....... 44°99 per cent, 
Insoluble matter..................ee 12-25 “ 
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Gold and Silver ” GOLD AND SILVER ASSAYS. 
These were, with one exception, all conducted by Mr. E. B. Kenrick. 
LABRADOR. 
Labrador: 1.—From first cove south side of Nachvak Inlet. Collected by Dr. R 


Bell. 

A white translucent quartz, in parts stained with hydrated per- 
oxide of iron, with here and there small quantities of a bright 
green chloritic mineral. The sample, which consisted of five 
fragments, weighed two pounds six ounces. 


It contained neither gold nor silver. 


2.—From the south side of Nachvak Inlet, opposite Skynner’s Cove. 
Collected by Dr. R. Bell. 
A white sub-translucent quartz, seamed and, in parts, stained 
with hydrated peroxide of iron. Weight of specimen, three and 
a-half pounds. It was found to contain :— 


Gold........ trace. 
Silver....... 0-041 of an ounce to the ton of 2,000 Ibs. 


Province oF Nova Soorta. 


Provinceof 3.—From Pleasant Bay, Inverness county. Examined for Mr. J. D. 
Nova Scotia. Ferguson. 
A dark-grey limestone, carrying a little galena. Weight of 
specimen, five pounds two and a-half ounces. 


It contained neither gold nor silver. 


4,—This and the five following specimens are from exposures on the 
Sissiboo River, about seven miles above Weymouth, Digby 
county. They were examined for Mr. J. Robertson. 

From old camp.—A faintly pinkish-white sub-translucent 
quartz, associated with a small quantity of a dark bluish-grey 
shale. Some fragments were, in parts, coated with hydrated per- 
oxide of iron, and also contained cavities holding the same mate- 
rial. Weight of specimen, six pounds one ounce. 


It contained neither gold nor silver. 


5.—From foot of new road.—A milky white quartz, associated with 4 
dark bluigh-grey shale. Some of the fragments contained 4 
trifling amount of iron-pyrites, and were more or less stained 
with hydrated peroxide of iron. Weight of specimen, nearly 


four pounds. 
It contained neither gold nor silver. 
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6.—From foot of Schooner passage.—A faintly greyish-white quartz, gold and Silver 
in association with a dark bluish-grey shale. It contained a small 4%¥* cont. 
quantity of irgn-pyrites, and was, in parts, coated with hydrated Karen 
peroxide of iron. Weight of specimen, five and three quarter cent. 
pounds. 
It contained neither gold nor silver. 


7.—From head of Schooner passage.—A white sub-translucent quartz, 
associated with a small amount of a dark bluish-grey shale. It 
contained a trifling amount of iron-pyrites, and was in parts 
stained with hydrated peroxide of iron. Weight of specimen, 
six and a-quarter pounds. 


It contained neither gold nor silver. 


8.—From Wagner's Rips.—An association of white and grey quartz, 
and dark bluish-grey shale. It contained a small quantity of iron- 
pyrites, numerous cavities lined with hydrated peroxide of iron, 
and was also, in parts, coated with the latter material. Weight 
of specimen, six and three-quarter pounds. 


It contained neither gold nor silver. 


9.—From Gates No. 4.—A white quartz, in association with a dark 
bluish-grey shale. It contained a little iron-pyrites, and was 
more or less coated with hydrated peroxide of iron. Weight of 
specimen, twelve and a-half pounds. 


It contained neither gold nor silver. 


PROVINCE OF QUEBEC. 


10.—From the first lot of the tenth range of South Metgermette, Province of 
Quebec. 
county of Beauce. 
It consisted of a white quartz, in parts stained with bydrated 
peroxide of iron, associated with a small quantity of chloritic 
matter, and containing, here and there, a few specks of iron- 
pyrites. Weight of specimen, seven ounces. 


It contained neither gold nor silver. 


11.—From the township of Risborough, county of Beauce. 

An association of galena, copper-pyrites, iron-pyrites, and 
small quantities of tetrahedrite and magnetic-pyrites, in a gangue 
of white translucent quartz. Weight of specimen, one pound 
eight ounces. It contained :— 


Gold.......... . traces. 
Silver.......... 43-633 ounces to the ton of 2,000 lbs. 
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Gold and Silver 12.—From the tenth lot of the tenth range of Wakefield, county of 


ae Ottawa. Examined for Mr. W. A. Allan. 
Shoe oat: A white translucent quartz in association with a little felspar. 
It was found to contain :— 
Gold sein tai eee de ee. minute trace. 
Silver .......... A TC lode none. 


13.—From veins traversing the Gaspé limestone at Indian Cove, two 
and a-half miles from Ship Head, Gaspé Bay, Gaspé county. 

The occurrence of galena at this place has been referred to in 
the Geology of Canada, 1863, pp. 400, 516 and 691, and more 
recently in the Report of Progress for 1880-81-82, p. 15 pp. The 
specimen, which weighed four and a-half ounces, was collected by 
Mr. A. P. Low. It consisted of a somewhat coarse crystalline 
galena, in association with a very trifling amount of calcite. 
Assays gave :— 


Gold........ none. 
Silver. ...... 0°146 of an ounce to the ton of 2,000 Ibs. 


Norrs-East TERRITORY. 


14.—From veins at Stupart’s Bay, south side of Hudson’s Strait. 
Collected by Dr. R. Bell. 

A white, sub-translucent to translucent quartz carrying iron- 

pyrites; some of the fragments were much stained with hydrated 

peroxide of iron. Weight of specimen, three pounds nine ounces. 


Assags gave :— 
Gold SE trace. 
SVR asscks TR ceeteweoees none 


15.—From Port Burwell, Cape Chudleigh, Hudson’s Strait. Collected 
by Dr. R. Bell. 

A greyish-white sub-translucent quartz, with which was asso- 

ciated a little barite, carrying small quantities of pyrite; some of 

the fragments were stained and coated with hydrated peroxide of 


iron. Weight of specimen, one pound fifteen ounces. It was 
found to contain :— | 


Hupson's Bay. 


Hudson's Bay. 16.—Veinstone from small veins cutting diorite, Ottawa Islet. Col- 
lected by Dr. R. Bell. 
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An intimate association of calcite and plagioclase, containing, Gold aud Silver 
here and there, a few specks of iron-pyrites. Weight of specimen, 4%*” °°" 
one pound thirteen ounces. Assays showed it to contain :— 


* Gold...... . distinct trace. 
Silver...... 0°069 of an ounce to the ton of 2,000 lbs. 


PROVINCE OF ONTARIO. 


Of the following specimens, Nos. 17 to 50, inclusive, were collected by Province of 
Mr. E. D. Ingall. a 


17.—Wall rock from a vein at Little Trout Bay. 
A dark-greyish, highly siliceous rock, through which was dis- 
seminated a small quantity of iron-pyrites. Weight of specimen, 
seven and a-half ounces. 


It contained neither gold nor silver. 


18.—Veinstone from foregoing vein. 
»Barite associated with a little quartz; it was, in parts, slightly 
stained with hydrated peroxide of iron. Weight of specimen, six 


ounces. 
It contained neither gold nor silver. 


19.—From a vein at the eastern end of Jarvis Island, north-west shore 
of Lake Superior, between Thunder Bay and Pigeon River. 
It consisted of barite. Weight of specimen, seven and a-half 


ounces, 
It contained neither gold nor silver. 


20.—From a vein at the western end of Jarvis Island. A selected 
specimen. 
An association of calcite, barite and iron-pyrites. Weight of 
specimen, ten ounces. 


It contained neither gold nor silver. 


21.—From a vein on Prince’s location. A selected specimen. 
An association of calcite and quartz, cartying a little galena. 
Weight of specimen, one pound eleven ounces. 


It contained neither gold nor silver. 
22.—From a vein east of the one last mentioned. 
A coarse crystalline calcite associated with a little quartz; it 


contained, here and there, a few specks of bornite and chalcocite. 
Weight of specimen, ten ounces. 


It contained neither gold nor silver. 
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Gold and Silver 23.—From a vein at the northern end of Spar Island, Thunder Bay, 


8, cont. 
Lake Superior. 
rare oak An ussociation of calcite and barite, carrying small quantities 


of copper-pyrites, copper-glance, bornite and zinc-blende. Weight 
of specimen, four and a-half ounces. It contained :— 


Gold ........... distinct trrces. 
Silver. ...- cess 2°158 ounces to the ton of 2,000 Ibs. 


24,—From a vein about the middle of the south shore of Spar Island, 
Thunder Bay, Lake Superior. 
An association of a coarse crystalline calcite and barite ; it con- 


tained a few specks of galena. Weight of specimen, twelve and 
a-half ounces. 


It contained neither gold gor silver. 


25.—This, and the three following, are selected specimens from a vein 
at the eastern end of Pie Island, Thunder Bay, Lake Superior. 
A light greenish-grey colored, highly siliceous rock, carrying a 
little galena. Weight of specimen, one pound eleven and three- 
quarter ounces. Assays showed it to contain :— 


Gold........ none. 
Silver....... 0-175 of an ounce to the ton of 2,000 Ibe. 


26.—A dark-grey shale, associated with a little colorless crystalline 
quartz, carrying a small quantity of zinc-blende and a trifling 
amount of galena. Weight of specimen, nine ounces. 


It contained neither gold nor silver. 


27.—Iron-pyrites associated with a little dark-grey une Weight of 
specimen, four and a-quarter ounces. 


It contained neither gold nor silver. 


28.—A dark, slightly greenish-grey shale, carrying a trifling amount 
. of galena, Weight of specimen, eight and a-quarter ounces. 


It contained neither gold nor silver. 


29.—From a vein about half a mile south-east of that from which the 
four preceding specimens were taken. 
A dark-grey shale, associated with a little quartz, carrying & 
little galena and a very trifling amount of zinc-blende. Weight of 
specimen, three and a-quarter ounces. It contained :— 


Gold... none. 
Silver....... 0*467 of an ounce to the ton of 2,000 lbs. 
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30.—From a vein on the south shore of Pie Island, Thunder Bay, goid and Silver 
Lake Superior. —— cont. 
An association of calcite and quartz, carrying a little galena prorino of, 
and a very trifling amount of iron-pyrites. Weight of specimen, 
five and a-quarter ounces. 


It contained neither gold nor silver. 


31.—From a vein on the south shore of Thompson’s Island, Thunder 
Bay, Lake Superior. 
Iron-pyrites associated with a small quantity of coarse crystal- 
line calcite. Weight of specimen, four ounces. 


It contained neither gold nor silver. \ 


32.—This, and the three following, are selected specimens from a vein 
on McKellar’s Island, Thunder Bay, Lake Superior. 

An association of barite and calcite, through which was dis- 
seminated a little iron-pyrites and a few specks of galena and 
zinc-blende. Weight of specimen, fifteen and a-quarter ounces. 
It was found to contain :— 


Gold ....... none. 
Silver ...... 0°233 of an ounce to the ton of 2,000 lbs. 


33.—Barite, through which was disseminated a few specks of iron- 
pyrites and zinc-blende, with, here and there, a little hydrated 
peroxide of iron. Weight of specimen, thirteen and a-quarter 
ounces. Assays gave :— 


Gold ....... none. 
Silver ...... 0-238 of an ounce to the ton of 2,000 lbs. 


34.—An association of quartz and calcite, with, here and there, a few 
specks of zinc-blende and galena. Weight of specimen, nine and 


a-half ounces. 
It contaiued neither gold nor silver. 


x 


35.—Barite, with which was associated a trifling amount of iron- 
pyrites. Weight vf specimen, seven ounces. Assays showed it 
to contain :— 


Gold ....... none. 
Silver ....-. 0-058 of an ounce to the ton of 2,000 Ibs. 


36.—From a vein near Little Gull Lake. A selected specimen. 
A coarse crystalline calcite associated with a little quartz and 
dark-green chlorite; it contained a trifling amount of zinc-blende 
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Gold and Silver and iron-pyrites. Weight of specimen, ten and a-half ounces. It 


ee was found to contain :— 
Province of 
Ontario, cout: Gold ....... none. ; 
Silver ...... 0-058 of an ounce to the ton of 2,000 lbs. 


37.—From the same vein as the last. Taken from bottom of shaft. 
A coarse crystalline calcite in association with a small quantity 
of quartz and fluorite, with, here and there, a little zinc-blende 
and a few specks of galena. Weight of specimen, one pound. 


It contained neither gold nor silver. 


; 38.—From a vein near to, running parallel with, and north of that 
from which the two preceding specimens were taken. A selected 
Specimen. 
An association of a dark-grey shale and amethystine quartz, 
carrying a little iron-pyrites. Weight of specimen, seven and 
a-quarter ounces. 


It contained neither gold nor silver. 


39.—From a vein near Whitefish River, north of Whitefish Lake. 
Calcite, through which was disseminated a little zinc-blende. 
Weight of specimen, six ounces. 


It contained neither gold nor silver. 


40.—From a vein on location 96 T., Rabbit Mountain district. 

Calcite, with which was associated a little fluorite, also small 
quantities of zinc-blende, galena, iron-pyrites, copper-pyrites, 
copper-glance and bornite, with, here and there, a little green 
carbonate of copper and hydrated peroxide of iron. Weight of 
specimen, one pound one ounce. It contained :— 


Gold ....... trace. 
Silver ...... 0-175 of an ounce to the ton of 2,000 Ibs. 


41.—From a vein on location R. 95, Silver Mountain district. 

Barite associated with 4 little quartz and fluorite. It contained, 
here and there, a trifling amount of zinc-blende and a few specks 
of silver-glance and native silver. Weight of specimen, one pound. 
It was found to contain :— 


GOldsé 2ss-ese0% none. 
Silver.......... 14°292 ounces to the ton of 2,000 Ibs. 


42.—From a vein on location R. 70, Silver Mountain district. 
An association of calcite, quartz and fluorite ; it contained a few 
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specks of iron-pyrites, and was, in parts, coated with hydrated gold andBilver 
peroxide of iron. Weight of specimen, one pound two and a-half*"*7" % 
ounces. Assays gave :— Ontario cone 


Gold ....... distinct traces. 
Silver ...... 0°525 of an ounce to the ton of 2,000 lbs. 


43.—From a vein on Whitefish River, location R, 135. <A selected 
specimen. 
An association of calcite, quartz and fluorite, carrying small 
quantities of zinc-blende, galena, and iron-pyrites. Weight of 
specimen, one pound. 


It contained neither gold nor silver. 


44.— From a vein on location R. 79, Silver Mountain district. A 
selected specimen. 

Quartz, associated with a small quantity of a dark-grey shale; 

it contained a little galena, and was in parts slightly stained with 

hydrated peroxide of iron. Weight of specimen, five and a-half 


ounces. 
It contained neither gold nor silver. 


45,—From a vein on location KR. 115, Silver Mountain district. A 
selected specimen from north vein. 
An association of calcite, fluorite, and quartz, through which 
was disseminated a small quantity of zinc-blende. Weight of 
specimen, six and three-quarter ounces. 


@ It contained neither gold nor silver. 


46.—From a vein south of that last mentioned. A selected specimen. 
A greyish-white quartz, in parts coated with hydrated peroxide 
of iron. Weight of specimen, thirteen and three-quarter ounces. 


It contained neither gold nor silver. 


47.—From a vein on location R. 111, Silver Mountain district. A 
selected specimen. 
A greyish-white to white crystalline, translucent quartz, with 
a little iron-pyrites and galena. Weight of specimen, six and 
three-quarter ounces. 


It contained neither gold nor silver. 


48.—From a vein on location R. 57, Silver Mountain district. Sample 
from main branch in shaft, at a depth of about eighteen feet. 
An association of barite, coarse crystalline calcite, fluorite, and 
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Gold and Silver a dark-grey shale, carrying a little iron-pyrites and zinc-blende, 


7e, a also some silver-glance and native silver, Weight of specimen, 
rovince 0 


Ontario, cont. one pound ten ounces. Assays showed it to contain :— 
Gold.......... none. 
Silver......... 127 342 ounces to the ton of 2,000 Ibe. 


49.—From the same vein as that whence last mentioned specimen was 

taken. From side branches, south side of shaft, at a depth of 
about eighteen feet. 

An association of quartz, calcite, barite, and fluorite. with a 

little iron-pyrites and zinc-blende, and a few specks of galena. 

Weight of specimen, thirteen ounces. It was found to contain :— 


Gold ....... trace. 
Silver ...... 0-758 of an ounce to the ton of 2,000 lbs. 


50.—From a vein on location R, 98, Silver Mountain district. 
An association of quartz, calcite, fluorite, and a dark-grey shale, 
with, here and there, a few specks of galena. Weight of speci- 
men, one pound two and a-half ounces. 


It contained neither gold nor silver. 


51.—From the so-called “ Silver Fall’s Mine,” Silver Mountain district. 
Examined for Mr. A. Peroncelle. 
The sample, which was stated to consist of material taken from 
various parts of the working, weighed ten pounds six ounces. 


It contained neither gold nor silver. 


52.—From Slate River, south of Rabbit Mountain.. Exanfined for Mr. 
Watts. 
A coarsely crystalline galena in a highly siliceous gangue; it 
was in parts coated with a little hydrated peroxide of iron. 
Weight of specimen, half an ounce. 


It contained neither gold nor silver. 


53.—From Sturgeon River (branch of), due north of the township of 
Badgerow, District of Nipissing. 

It consisted of an association of a somewhat fine crystalline 
galena and copper-pyrites, with a white translucent quartz. The 
metallic sulphides constituted, approximately, ninety-three per 
cent., by weight, of the whole. Weight of specimen, six and 
three-quarter ounces. Assays showed it to contain :— 


Gold ve: y distinct traces. 
Silver.......... 15-750 ounces to the ton of 2,000 Ibe. 
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54.—From the fifteenth lot of the ninth range of Bagot, county of Gold and Silver 
Renfrew. Examined for Mr. C. F. Gildersleeve. RES 
Iron-pyrites in a gangue consisting of white and red calcite, Ona ian 
quartz, and mica. Weight of specimen, eight and three-quarter 


ounces. 
It contained neither gold nor silver. 


55.—From an opening about ten miles from Port Arthur, Thunder 
Bay, Lake Superior. Examined for T. S. Sproule, Esq., M.P. 
It consisted of galena, associated with a little iron-pyrites, in a 
gangue of quartz. Weight of specimen, three ounces. It was 
found to contain :— 


Gold sséssesenses none. 
Silver ..-...sce0. 1.458 ounces to the ton of 2,000 Ibs. 


Distgict oF KEEWATIN. 


56.—From bay south of Cape Jones, north-west side of Hudson’s Bay, bistrot of 
nearly opposite Marble Island. Collected by Dr. R. Bell. penser 
Massive, very fine crystalline iron-pyrites, through which was 
disseminated a light-greyish colored quartz, The latter consti- 
tuted, approximately, twenty per cent., by weight, of the whole. 
Weight of specimen, six and a-half pounds. It contained :— 


Gold ....... trace. 
Silver ...... 0-175 of an ounce to the ton of 2,000 lbs. 


This specimen was also examined for copper—the results were 
negative. 


§7.—This and the following specimen is from the Minerva location, 
Minerva Island. The latter lies about nine miles south-west of 
Rat Portage, Lake of the Woods. They were examined for Mr. 
G. Denison Taylor. 

This specimen was stated to have been taken from near the 
surface, and to constitute a continuous streak of from one to two 
inches in width near the northern wall. 

A white translucent quartz, in association with a small quantity 
of a greenish-grey chloritic mineral ; the whole was more or less 
stained with hydrated peroxide of iron; it contained a little iron- 
pyrites, a few specks of galena, and an occasional speck of gold. 
Weight of specimen, one and three-quarters ounces. Assays 
gave :— 


Gold............ 7°696 ounces to the ton of 2,000 ibe. 
Silver ........... 0°671 of an ounce = 


30 r GEOLOGICAL AND NATURAL HISTORY SURVEY OF CANADA. 


Gold and Silver 08.—The material constituting this sample consisted of specimens 

nes taken from : 

Rect of Sont: a.—The shaft, at a depth of eight feet: consisting uf a greyish- 
white translucent quartz, in association with a somewhat 
dark, greenish-grey chloritic rock, through which was dis- 
seminated a small quantity of iron-pyrites. Weight of speci- 
men, two and a-half pounds. 

b.—Shaft, hanging wall: an association of a greyish-white 
quartz and a dark, slightly greenish-grey chloritic rock, con- 
taining a small quantity of iron-pyrites. Weight of speci- 
men, one pound two ounces. 

c.—The shaft, at a depth of fifteen feet. This consisted of a 
greyish-white translucent quartz in association with a small 
quantity of a bright green chloritic mineral, and a trifling 
amount of calcite. It contained, in parts, a little iron-pyrites. 
Weight of specimen, one pound one ounce. 

The whole was reduced to powder and intimately mixed, in 

order to obtain a fair average sample. It contained :— 


Gold........ 0°145 of an ounce to the ton of 2,000 Ibe. 
Silver ...... 0°017 «6 « “ és 


59.—This, and the following specimen is from the Gold Hill Mine, 
Gold Lake, Big Stone Bay mining district, Lake of the Woods 
They were collected by Mr. A. C. Lawson. 

From Shaft No. 1—A greyish-white to white, very fine crys- 
talline quartzite, traversed by a few thin seams of a dark-green 
chloritic mineral. Weight of specimen, one pound ten ounces. It 
was found to contain :— 


Gold ....... none. 
Silver ...... 0-117 of an ounce to the ton of 2,000 lbs. 


60.—From Combination lead.—A white translucent quartz in associa- 
tion with a dark-green chloritic schist. Weight of specimen, four 


ounces. Assays gave :— 


Gold ....... distinct traces. 
Silver ...... 0-233 of an ounce to the ton of 2,000 Ibs. 


61.—From the west side of Hudson’s Bay, south of Chesterfield Inlet. 
Collected by Dr. R. Bell. 

Iron-pyrites. Weight of specimen, eight ounces. Assays 
showed it to contain :— 


Gold .... .. trace. 
Silver .....e 0-288 of an ounce to the ton of 2,000 Ibs. 
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Norra-West TERrirory. 


62.—From township 26, range 15, west of 5th principal meridian— goid and Silver 


about ten miles south-west of Silver City. This and the two fo 
lowing specimens were examined for Mr. G. L. Lecomte. 

A milky-white quartz, containing cavities and fissures lined 
with hydrated peroxide of iron. Weight of specimen, one pound 


six ounces. 
It contained neither gold nor silver. 


63.—From the same locality as the preceding. . 

A greyish-white to white sub-translucent quartz. It was very 
much fissured, and contained numerous cavities; these were, in 
both instances, lined with hydrated peroxide of iron. Weight of 
specimen, two and three-quarter pounds. 


It contained neither gold nor silver. 


64.—From the south slope of the second mountain east of what is 
known as “Castle”? Mountain, Rocky Mountains. 

A fine to coarse crystalline calcite, containing a good deal of 
intermixed hydrated peroxide of iron, and a very appreciable 
amount of green carbonate of copper. Weight of specimen, one 
pound two and a-half ounces. Assays showed it to contain :— 


Gold ....... trace. 
Silver ...... 0-700 of an ounce to the ton of 2,000 Ibs. 


65.—From a small island at the outlet of Burntwood Lake. Collected 
by Mr. A. 8. Cochrane. 
A white translucent quartz in association with a dark-grey 
shale; it contained. in parts, a little iron pyrites. Weight of 
specimen, five and a-quarter ounces. Assays gave :— 


66.—From the Jgmes Haney claim on Discovery Creek, north side, 
North Saskatchewan River, about sixty miles above Edmonton 
(section 35, township 50, range 4, west of 5th principal meridian), 
District of Alberta. 
The sample consisted of a light, earthy, friable material, vary- 
ing in color from pale yellowish to light reddish-brown, and a 
very fine-grained, hard, apparently baked, arenaceous clay shale 
of a pale dull yellow to light reddish-brown color. Agreeably 
with the results of an assay conducted by Mr. E. B. Kenrick, 


It contained neither gold nor silver. 


L Asasys, cont. 
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Gold and Silver 67.—The last mentioned was accompanied by another sample, consist- 


re ing of a dark-colored scoriaceous mass, stated by the sender to 

Ror wee at.  Consist of material similar to that just described, after it had been 
submitted to a smelting process, This was also assayed by Mr. 
E. B. Kenrick. 


It contained neither gold nor silver. 


In the course of a geological examination of the District of 
Alberta, during the past summer, Mr. J. B. Tyrrell visited the 
site of Mr. James Haney’s claim, referred to in the last assay but 
one, and collected good representative specimens of the material, 
which, on his return, were placed in my hands for examination, 
and it is to these specimens that the following six assays have 
reference. Mr. Tyrrell informs me that what is known as 
Haney’s first claim is in a mass of débris fallen from the burnt 
bed of lignite, while his second claim is in the burned out seam of 
lignite itself—the two claims being about a mile apart; further. 
that at about two miles from the site of these claims, and where 
the seam of lignite remains intact, the same has a thickness of 
twenty-six feet ten inches, including one foot ten inches of shaly 
partings. 

A good deal of information in regard to the combustion of lig. 
nite beds will be found in Dr. G. M. Dawson’s Report on the 
Geology and Resources of the Forty-ninth Parallel, p. 164. 


68.—Ashes resulting from the combustion of the seam of lignite. 
__ _Haney’s second claim. 

A more or less compacted, but friable, material, varying in 

color from pale yellowish to light reddish-brown. It was found 


to contain :— 
Gold sais Sas poet nas tnaee pee eee eee trace. 
Silvers sa eisak sco tS oie eee Seeker seeeees none. 


69.—Shale overlying the seam of lignite. Haney’s second claim. 

An arenaceous clay-shale, very fine-grained and of close tex- 
ture; color, pale dull yellow to light, and occasionally dark red- 
dish-brown. It bore evidencs of having been submitted to a more 
or less intense heat. Assays gave :— 


Colds ie ati sus aires es ee ak trace. 
SVG Rass acs es US ae a Ha none. 


70.—Material resulting from the combustion of the seam of lignite. 
Haney’s first claim. 
A clinkered mass, in parts scoriaceous, enclosing fragments of 
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burnt shale; the cementing material, which varied in color from Gold and Sijver 
bluish-ash to ash-grey and brownish-red, had a more or less ee 
vesicular structure; portions of the mass presented, externally, Rear aa sang 
the appearance of a glassy slag. It contained :— 


Gold 0000000000 000009 290 Ler 0000. 00009 trace. 
SD NA jccincous ne aceln + ees teeie te eos pees none. 


71.— Material found lying on the surface of the ground at the foot of 
the slope in which the seam of lignite is exposed. 

A clinkered semi-scoriaceous material; color, externally, for 
the most part, greyish-black with a slight brownish tinge; that 
of freshly fractured surface, ash-grey and brownish-red. Assays 
showed it to contain :— 


72—Boulder clay overlying Laramie sandstones, clays and lignite. 
From mouth of creek on which Haney’s first claim is situated. 


It contained neither gold nor silver. 


73.—Shaly parting occurring, about eight feet from the top, in seam 
of lignite. Near Haney’s first claim. 
This material, which had a clove-brown to blackish-brown color, 
was also found to contain :— 


PROVINCE OF BRITISH COLUMBIA. 


74.—This, and the two following specimens are from fifteen miles west Provinee of 
of summit of Selkirk Range, and three miles north of the line of Buea 
the Canadian Pacific Railway. 
A coarsely crystalline galena, in association with a trifling 
amount of calcite. Weight of specimen, nine ounces. Assays 
showed it to contain : — 


Gold........... traces. 
Silver.......... 74°521 ounces to the ton of 2,000 Ibs. 


75.—A white translucent quartz, in parts stained with hydrated per- 
oxide of iron, carrying galena and a small quantity of zinc-blende. 
The metallic sulphides constituted, approximately, thirty-seven 
per cent., by weight, of the whole. Weight of specimen, eight 
and a-half ounces. Assays gave :— 
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Gold and Bilver 76.—A coarsely crystalline galena, almost entirely free from gangue. 
sieeae Weight of specimen, two and a-half ounces. It was found to 

Province of : 

British contain :— 


Columbia, cont. 
Gold........... none. 
Silver. ..,...... 66°354 ounces to the ton of 2,000 Ibs. 


77.—From about ten miles west of summit of Selkirk Range, and 
within one and ahalf mile of the line of the Canadian Pacific 
Railway. Examined for Mr. W. A. Allan. 
A coarsely crystalline galena in association with a little calcite 
and quartz, Weight of specimen, one pound nine ounces. It 
contained :— 


Gold....... . minute trace. 
Silver.......... 74°375 ounces to the ton of 2,000 lbs. 


78.—This, and the three following specimens are from the Zerran 
mine, Scotch Creek, Shuswap Lake. The first three were 
examined for Mr. A. J. Hill, the fourth for Mr. B. Bailey. 

Taken from the outcrop.—A moderately coarse crystalline 
galona, through which was disseminated a few particles of copper- 
pyrites, in association with small quantities of white translucent 
quartz and calcite. The metallic sulphides constituted, approxi- 
mately, ninety per cent., by weight, of the whole. Weight of 
specimen, three ounces. Assays gave :— 


Gold........... distinct traces. 


79.— Taken ten feet in from mouth of tunnel.—-A moderately fine 
crystalline galena, in a gangue of white translucent quartz. The 
galena constituted, approximately, forty-five per cent., by weight, 
of the whole. Weight of specimen, nearly two ounces. It was 
found to contain :— 


Gold........... distinct traces. 
Silver....... «es 35-000 ounces to the ton of 2,000 lbs. 


80.—Taken forty-eight feet in from mouth of tunnel. —A moderately 
coarse crystalline galena, in association with a white translucent 
quartz. The galena constituted, approximately, eighty per cent. 
by weight, of the whole. Weight of specimen, seven and a-half 
ounces. Assays showed it to contain :— 


Gold........... distinct traces. 
Silver. oo sees - 46-667 ounces to the ton of 2,000 lbs. 
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81.—Taken fifty-two feet in from mouth of tunnel.—A moderately Gold and Silver 
fine crystalline galena, through which was disseminated a trifling 4" °"* 
amount of irgn-pyrites, in association with a white translucent A ag of 
quartz. The metallic sulphides constituted, approximately, Columbis, cont 
seventy-two per cent., by weight, of the whole. Weight of 


specimen, nine and a-half ounces. Assays gave :— 


Gold........... distinct traces. 
Silver.......... 10°208 ounces to the ton of 2,000 Ibs. 


82.—This, and the following specimen are from Nicola Valley. They 
were examined for Mr. J. Crawford. 
It consisted of an association of tetrahedrite, galena, iron-pyrites 
and zinc-blende, in a gangue of quartz. Weight of specimen, two 
and a-half ounces. It was found to contain :-— 


Gold....... 0-729 of .an ounce to the ton of 2,000 lbs. 
Silver. ...... 39-521 ounces 66 “ 


83.—A fine crystalline galena in association with a little iron-pyrites, 
in a gangue of quartz. Weight of specimen, two and three- 
quarter ounces. Assays gave :— 


Gold.........…. distinct traces. 
Silver.......... 20°927 ounces to the ton of 2,000 Ibs. 


84.—This, and the three following specimens are from the Selkirk 
Range, and within fifteen or twenty miles of Golden City, on the 
line of the Canadian Pacific Railway. They were examined for 

Mr. F. N. Gisborne. 
A white translucent quartz, more or less coated with hydrated 
peroxide of iron. Weight of specimen, three and a-quarter ounces. 


It contained neither gold nor silver. 


85.—A white translucent quartz in association with a small quantity 
of a dark-grey hydrous mica. It was for the most part thickly 
coated with hydrated peroxide of iron. Weight of specimen, four 
and three-quarter ounces. Assays showed it to contain :— 


Gold ....... none. 
Silver ...... 0:974 of an ounce to the ton of 2,000 lbs. 


86.—The sample was made up of fragments of a white quartz and a 
dark grey limestone; the former were much honeycombed, the 
cavities holding hydrated peroxide of iron. Weight of specimen, 


two ounces. | 
It contained neither gold nor silver. 
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Gold and Silver 87.—A highly calcareous, and very ferruginous, readily friable sand- 
dar stone, enclosing sharp angular fragments of a light grey, highly 


British ferruginous limestone. Weight of specimen, eight ounces. 
Columbia, cort. | : 
It contained neither gold nor silver. 


88.—This, and the two followirg specimens are from exposures in the 
vicinity of the Big Bend, Columbia River. They were examined 
for Mr. R. A. McVitty. 
A white translucent quartz, for the most part thickly coated 
with hydrated peroxide of iron. Weight of specimen, one and 


a-half ounces. 
, It contained neither gold nor silver. 


89.—A moderately coarse crystalline galena, in a gangue of white 

translucent quartz; the latter was more or less stained with 

. hydrated peroxide of iron. Weight of specimen, three and a-halt 
ounces. Assays showed it to contain :— 


Gold .......... very distinct traces. 
Silver.......... 43: 760 ounces to the ton of 2,000 Ibs. 


90.—A white translucent quartz, in parts thickly coated with hydrated 
peroxide of iron. Weight of specimen, three and a-quarter ounces. 


It contained neither gold nor silver. 


91.—From the “ Moberly lead,” ten miles west of summit of Selkirk 
Range, and ten miles from the line of the Canadian Pacific Rail- 
way. 

Galena, associated with a small quantity of zinc-blende and a 
little iron-pyrites, in a gangue of white translucent, occasionally 
transparent, quartz. The gangue amounted to 59:56 per cent., by 
weight, of the whole. Weight of specimen, eight and three- 
quarter ounces. It was found to contain :— 


Gold s625%456%0%8 distinct traces. 
Silver........... 2-917 ounces to the ton of 2,000 lbs. 


92.—From the “Silver King Mine,’ McCulloch Creek, Big Bend, 
Columbia River. 

Galena, associated with a small amount of specular iron, in a 
gangue of white translucent quartz; the latter contained numer- 
ous cavities holding hydrated peroxide of iron, and was also, in 
parts, stained with this latter. The gangue amounted to 88-5 per 
cent., by weight, of the whole. Weight of specimen, four and 
a-half ounces. Assays showed it to contain :— 


Gold....,.... ee distinct traces. 
Silver.......... 21°875 ounces to the ton of 2,000 Ibs. 
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93.—Said to have been collected at a point five miles east of Laporte, Gold and Silver 
Columbia River. Vein twenty-seven feet wide. saint 
A white sub-translucent quartz, thickly coated with hydrated Provine of 
peroxide of iron ; a certain proportion of the latter, in a loose pul- wolumibievennt: 
verulent form, also accompanied the specimen. Specks of metal- 
lic gold were readily discernible in the loose material. Weight of 
specimen, four ounces. It contained :— 


Gold 40°542 ounces to the ton of ONO: Ibs. 
Silver.......... 0-700 of an ounce - 


94.—From Hixon Creek, Upper Fraser River, Cariboo District. Taken 
from a depth of one hundred feet. Examined for J. Reid, Esq., 
M.P. 

It consisted of a white sub-translucent quartz, carrying copper- 
glance, a small quantity of copper-pyrites, a little galena, and 
trifling amounts of bornite and iron-pyrites. It was in parts 
stained with hydrated peroxide of iron, as also, here and there, 
with a little green carbonate of copper. Weight of specimen, 
three and a-quarter pounds. Assays showed it to contain :— 


Gold...... . 0°583 of an ounce to the ton of 2,000 Ibs. 
Silver...... 29°983 ounce is 


95.—The foregoing was accompanied by a small quantity—0-2332 
gram—of material, which was stated to be the concentrates of 
half a pound of the rock. In this native gold was readily discern- 
ible. It contained :— 


Gold: sus ut aie ts RCA 2-659 per cent. 
Silver sise reed eseeseriaas 4.181 “ 


96.—Subsequently another sample of concentrates of the ore from 
Hixon Creek (Assay No. 94) was received for examination ; it’ 
weighed five and three-quarter ounces. Assays showed it to con- 


tain :— 
Gold, equal to 8°021 ounces to ne ton of 7 ,000 Ibs. 
Silver, “ 18: 229 i 


of concentrates. It was not stated how many tons of ore a ton of 
such concentrates would represent. 


97.—From the property of the Nicola Milling and Mining Company— 

south-east side of Stump Lake, Nicola Valley. Examined for 
Mr. A. E. Howse. 

It consisted of galena in association with tetrahedrite, small 

quantities of iron-pyrites, copper-pyrites, and a little bornite, in a 
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Gold and/Silver gangue of quartz, the latter frequently very much honeycombed. 

usage The whole presented a more or less weathered appearauce, and 
was for the most part coated with hydrated peroxide of iron, in 
parts with carbonate of lead, and here and there witha little green 
carbonate of copper. Weight of specimen, three pounds three 
and a-half ounces. Assays gave :— 


Froriuce of 


Columbia, cont. 


Gold...... 0°729 of an ounce to the on of 2 3000 lbs. 
Silver..... 104-271 ounces “ 


98.—This, and the following specimen, is from the southern extremity 
of Stump Lake, Nicola Valley. They were examined for Mr. R. 
Scott. | 
A fine crystalline galena, associated with a little iron-pyrites, in 
a gangue of greyish-white translucent quartz. The metallic 
sulphides constituted, approximately, one-fourth, by weight, of 
the whole. Weight of specimen, three and a-half ounces. It was 
found to contain :— 


Gold....... 0°729 of an ounce to 108 ton 052,000 lbs. 
Silver...... 15-094 ounces 


99.—A somewhat coarse crystalline galena, in association with iron- 
pyrites, copper-pyrites, and a white translucent quartz; the 
latter constituted but a very small proportion of the whole. 
Weight of specimen, three and a-quarter ounces. Assays showed 


it to contain :— 
Gold........... 1°969 ounces to the ton of 2 +000 Ibs. 
Silver.......... 17°063  “ 63 


100.—From the Taylor lead, Big Bend, Columbia River. This and the 
three following specimens were examined for Dr. G. T. Orton. 

\ A milky white quartz carrying a trifling amount of galena and 
iron-pyrites: it was in parts stained and coated with hydrated 
peroxide of iron. Weight of specimen, five and a-quarter ounces. 
It was found to contain :— 


Gold........ 0°175 of an ounce to the ton of 2 000 lbs. 
Silver....... 0°641 “ «6 


101.—From the Little Bunting lead, Big Bend, Columbia River. A 
white translucent quartz, with which was associated a litle mica; 
it was for the most part coated with ferric hydrate. Weight of 
specimen, two ounces. Assays gave:— 


Gold............ 1°925 ounces to the ton of 2,000 Ibe. 
Silver........... 0°175 of an ounce “ 
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102.—From Otter Tail Creek. Gold and Silver 
An association of a fibrous, finely crystalline, and a somewhat “"*”* °° 
coarsely crystalline galena, through which was disseminated a few Mie 
specks of copper-pyrites and a trifling amount of a micaceons =>! cont. 
mineral which gave all the reactions of Cookeite (see under 
Miscellaneous minerals, p. 127); it was in parts coated with 
carbonate of lead. Weight of specimen, two and a-quarter ounces. 


It contained :— 
Gold scscceciw ss none. 
Silver......... 16-771 ounces to the ton of 2,000 Ibs. 


103.—From Otter Tail Creek. 

An association of galena and tetrahedrite, together with a little 
copper-pyrites and quartz; it was, here and there, coated with 
carbonate of lead, and green and blue carbonate of copper. A 
small quantity of the micaceous mineral, referred to in describing 
the preceding specimen, was also observed in this one. Weight 
of specimen, three-quarters of an ounce, Assays showed it to 


contain :— 
Gold............. none. 
Silver...... ee 118°749 ounces to the ton of 2,000 Ibs. 


104.—This, and the following specimen, is from the Columbia claim, 
McCulloch Creek, Big Bend, Columbia River. They were examined 
for Mr. R. A. McVitty. 

From the North lead.—A white translucent quartz, carrying a 
little galena ; some pieces were very much honeycombed, the 
cavieties holding hydrated peroxide of iron; all the fragments 
were more or Jess stained with the latter. Weight of specimen, 
four and three-quarter pounds. It contained :— 


Gold........... distinct traces. 
Silver.......... 18-976 ounces to the ton of 2,000 Ibs. 


105.—From the South lead.—A white translucent quartz, seamed and 
stained with hydrated peroxided of iron; it eontained a little 
iron-pyrites. Weight of specimen, two pounds two ounces. 
Assays gave :— 


Gold........ none. 
Silver......- 0°525 of an ounce to the ton of 2,000 Ibs. 


106.—From thirty-three miles east of Revelstoke (formerly Farwell), 
near the line of the Canadian Pacific Railway, Selkirk Range. 
Examined for Mr. À. F. McKinnon. 
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Gold and Silver A fine to moderately coarse crystalline galena, in association 
nn. with a little calcite. It was found to contain :— 
Province of 
Colteebia, cont. Gold kew05s sca ses none. 
Silver............ 53°230 ounces to the ton of 2,000 lbs. 


107.—From the Maple-leaf claim, Illecillewaet River, about thirty- 
three miles east of Revelstoke (formerly Farwell), and within a 
mile of the line of the Canadian Pacific Railway, Selkirk Range. 
Examined for Mr. J. Boyd. 

A coarse crystalline galena, through which was disseminated a 
trifling amount of gangue, consisting of calcite; it was, in parts, 
stained with a little green carbonate of copper. Weight of 
specimen, ten ounces. It contained :— 


108.—From the Shamrock claim, which is in close proximity to the 
claim whence the preceding specimen was taken. Examined for 
Mr. J. Boyd. 

Galena, exhibiting a somewhat fibrous structure, in asssociation 
with a little calcite; the latter constituted but a very small pro- 
portion, by weight, of the whole. Weight of specimen, one and 
a-quarter pound. Assays gave :— 


Golds sise none. 
Silver........... 78° 750 ounces to the ton of 2,000 lbs. 


109.—This, and the following specimen is from within three miles of 
Field Station, on the line of the Canadian Pacific Railway, Kick- 
ing Horse Pass, Rocky Mountains. They were examined for Mr. 
G. B. Pattee. 
A moderately coarse crystalline galena in a gangue of dolomite. 
Weight of specimen, four pounds three ounces. The galena, care- 
fully freed: from the gangue, was found to contain :— 


Gold............ none. 
Silver........... 3°646 ounces to the ton of 2,000 Ibs. 


110.—A fine to moderately coarse crystalline galena. Itcontained but 
a very trifling amount of gangue. Weight of specimen, two 
pounds two ounces. Assays showed it to contain :— 


Gold. rise none. 
Silver. +... 6-563 ounces to the ton of 2,000 lbs. 


111.—From Goat River, Kootenay. Received from Mr. J. VW. 
Ridgway. 
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A fine to moderately coarse crystalline galena in association Gold and Silver 
with a little iron-pyrites, in a gangue of quartz. Weight of speci- eeeye conte 


men, fifteen ounces. It contained :— At 
Columbia, cont. 
Gold css ss none. 
Silver........... 14-583 ounces to the ton of 2,000 Ibs. 


112.—From the Steadman ledge, Richfield, Cariboo District. Exam- 
ined for J. Reid, Esq., M.P. 
A white translucent quartz, traversed by thin seams of. car- 
bonaceous matter, with, here and there, a few specks of iron- 
pyrites. It was found to contain :— 


Golde ose cece cccccesscovcceseces sees distinct trace. 
AIIVOL ses iauel ds ore ae as none. 


113.—From the Ebenezer Mine, Kicking Horse Pass, two and a-half 
miles east of Golden City, Rocky Mountains. Collected by Mr. 
R. G. McConnell. 

A white, fine crystalline-granular limestone, through which 
was disseminated small quantities of a bright-red colored cinnabar 
and minute crystals of iron-pyrites. Assays showed it to con- 
tain :— 


cm 


Gold 3635 se sea pis die Saw ie trace 
SIIVOL ss sise: En EE Cie dé DD AUS none. 
MISCELLANEOUS Se Miscellaneous 
examinations. 
. 1—Shell-marl from the Island of Anticosti, Doc of Quebec, ghell a 
Examined for Mr, F. W. Stockwell. Of Anton 


vince of 


This material was found by Mr. F. D. Adams to contain—after Quebec. 
drying at 100° C., whereby it lost 20-897 per cent. of water— 
0-008 per cent. of phosphoric acid, which would represent 0°017 
per cent. tribasic phosphate of lime. Or—in the condition in 
which it was received—0-0063 per cent. of phosphoric acid, repre- 
senting 0°0137 per cent. tribasic phosphate of lime. 


2.—A carbonaceous schist from one mile south of Ptarmigan Bay, oy :bonaoeous 
Lake of the Woods, District of Keewatin. Collected by Mr. A. C. whist from 
Lawson. Bay, bake of 

It had a blackish-grey color, was fine-grained, and earthy in District of 
texture. Mr. F. D. Adams found it to contain—after drying at 
100° C., whereby it lost 0094 per cent. of moisture—5'773 per cent. 


of carbonaceous matter. 
4 
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Cement-stone, 3.—Cement-stone, From Shagganappi Point, about two miles west of 
from vicinity 


of Calgary, Calgary, on the line of the Canadian Pacific Railway, North-West 
ele Territory. Geological position —Laramie. 


À very fine-grained, bluish-grey limestone from this locality 
yielded, when calcined, a lime of very marked hydraulic charac- 
ter, setting under water in from four to five minutes, and soon 
acquiring a considerable degree of solidity. 


Saline deposit: 4.—Saline deposit from the bed of a dried-up lake near Maple Creek, 


from vicinity 


uf Maple Creek, North-West Territory. Collected by Mr. R. G. McConnell. 

Territory. Mr. McConnell states that the lake, which has an area of about 
one hundred acres, is annually filled in the spring, and dries up 
towards autumn; also that the saline deposit exceeds four feet in 
thickness. 

This latter has been examined by Mr. E. B. Kenrick. A small 
proportion of the same was insoluble in water; this was composed 
of clay, sand and organic matter, and a little carbonate and sul- 
phate of lime. The balance consisted almost exclusively of sul- 
phate of soda, with a little sulphate of magnesia, and a small 
quantity of chloride of sodium. 
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